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PROCEEDINGS 


OF THE 


Nova Scotian Institute of Science 


SESSION OF 1918-1919 
(Vol. XV, Part 1) 


57TH ANNUAL BusINEss MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
: Halifax, 18th November, 1918. 


THE PRESIDENT, Dr. D. Fraser Harris, in the chair. 

Other members present: Pror. C. L. Moorn, Dr. E. 
MacKay, G. W. T. Irvine, and H. Prmrs. 

The President delivered a brief address, in which he 
reviewed the society’s work during the past session, and 
also referred to the death of two members, Prof. Ernest 
Haycock and Maynard Bowman. (See biographical sketches 
on pages xvii, xviii.) 

The Treasurer, Mr. Irvine, presented his annual report 
for the year ending November, 1918, showing that the 
receipts during the year were $987.00, the expenditure 
$582.65, and the balance on hand $404.35. The report was 
received and adopted. 

It was resolved that steps be taken to purchase a $500 
Victory Bond. 

The Librarian’s report was presented by Mr. Pimps, 
showing that 1,163 books and pamphlets had been received 
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First OrpiNARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 10th March, 1919. 


The PresIDENT, Dr. Bronson, in the chair. 

It was reported that there had been received on March 
3rd as a gift to the Institute, from the estate of the late 
Dr. Cuarwes J. Gossrp of Halifax, a framed oil portrait of 
one of its earlier Presidents, Witiiam Gossip, which had 
been painted some time before his death, by Mrs. Henry 
Rogers, an artist who then resided in Halifax. On motion 
of Mr. Prers and Dr. A. H. MacKay it was resolved that 
the thanks of the Nova Scotian Institute of Science be 
conveyed to the estate of the late Dr. C. J. Gossip, for the 
gift of a portrait of its fourth President (1878-1880), William 
Gossip, a donation which the society very highly appreciates. 

It was reported that Linur. RaupH V. Werstwoop, 
R.N.V. R. Naval Control Office, Halifax, had been elected 
an ordinary member on 5th Dec., 1918. 

PROFESSOR JOHN CAMERON, M. D., D. Sc., F. R. S. E., 
of Dalhousie University, read a paper entitled ‘‘A Cranio- 
metric Study of the Micmac Skull in the Provincial Museum 
of Nova Scotia.’’ (See Transactions, page 1). The subject 
was discussed by the PrestpEnT, Dr. A. H. MacKay, W. H. 
Prest, H. Piers, Dr. Fraser Harris, and Dr. E. MacKay. 


SECOND ORDINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 21st April, 1919. 


The PresIDENT, Dr. Bronson, in the chair. 

It was reported that Freprrick C. CuurcHiLL, Wolfville, 
N. S., had been elected an associate member on 3rd April. 

Carrain J. H. L. Jonnstoneg, R. E., Pu. D., M. B. E., 
Halifax, read a paper on “Artillery Observation Methods,” 
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which was discussed by the PrREsIDENT, Dr. E. MacKay, 
H. Pirrs, Pror. Finuayrson and Dr. A. H. MacKay. 


THIRD ORDINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 12th May, 1919. 


The PRESIDENT, Dr. Bronson, in the chair. 


It was announced that Basin R. Coysu, Halifax, had 
been elected an ordinary member, and Proressor P. B. 
Perkins, Mt. Allison University, Sackville, N. B., an associate 
member, on Ist May. 

On motion of H. Prers and Dr. A. H. MacKay, it was 
resolved that the Nova Scotian Institute of Science, at its 
meeting held at Halifax, 12th May, 1919, learns with 
deepest regret of the death of its last surviving original 
member of 1862, and one of its former vice-presidents, 
Masor GENERAL CAMPBELL Harpy, R. A., the talented 
author of ‘‘Forest Life in Acadie,’’ which occurred at Dover, 
England, on 11th April, in the 88th year of his age. He pos- 
sessed asplendid Christian character, was a good naturalist 
and an admirer of Nature, a fine sportsman, and was gifted 
with an accomplished pen anda brush which portrayed local 
scenery with skill and fidelity. The Institute extends its sym- 
pathy to his family, to whom a copy of this resolution shall 
be transmitted by the secretary. Further resolved that a 
biographical sketch of the deceased gentleman be prepared 
for the forthcoming part of the society’s Proceedings. (See 
Proceedings, page vii.) 

Dr. E. MacKay read a letter from the Society of Chemi- 
eal Industry, dated 25th April, 1919, urging that the Govern- 
ment of Canada be requested to take over the German 
patents relating to dyes and other chemicals which have 
been registered in Canada. On motion of Dr. E. MacKay 
and Dr. Fraser Harris it was resolved that with a view 


Vi PROCEEDINGS. 


to the future protection of the Canadian chemical industry, 
this society strongly urges that such legislative action be 
taken before the signing of peace as will empower a Canadian 
foundation company to control enemy patents registered in 
Canada. It was directed that a copy of this resolution 
be forwarded to Sir Thomas White. 

A paper by Proressor P. B. Perkins and H. H. York, 
on “The Use of X and Gamma Rays in the Stimulation of 
Fungi occurring in Soil,’’ was read by title. 

A paper by Dr. A. H. MacKay, ‘‘Phenological Observa- 
tion, Nova Scotia, for 1918,’ was read by title. (See Transac- 
tions, page 49.) 

A paper by Pror. H.J. M. Crericuton, Ph.D., Swarth- 
more, Penn., U. S. A., on “A Method of Making Methyl 
Violet,’ was read by Dr. E. MacKay. (See Transactions, 
page 57.) 

PROFESSOR JOHN CAMERON, M. D., D. Sc., read a paper 
entitled ‘‘Demonstration of a Racial Map of the World, 
founded upon a New Craniometric Method.” The subject 
was discussed by Dr. Fraser Harris, Dr. NicHous, W. H. 
Prest, H. Prers, and Dr. A. H. MacKay. 

Water H. Prest read a paper on ‘“Eskers in Nova 
Scotia.”” (See Transactions, page 33.) The paper was dis- 
cussed by Pror. McIntosn, H. Prers, and Dr. A. H. Mac- 


Kay. 
Harry PIprs, 


Recording Secretary. 


L CamppeLtt Harpy, R, A., Sportsman, Naturalist, Artist and 


Majyor-GENERA 
Writer; Author of ‘Forest Life in Acadie,” etc.; last surviving original member 


of the Nova Scotian Institute of Science. Born 1831; Died 1919. 


See Biographical Sketch, pp. vii-xvi. 
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Mayor GENERAL CAMPBELL Harpy, R. A., Sportsman, 
Naturalist, Artist and Author; last surviving original 
member of the Nova Scotian Institute of Science; born 
1831, died 1919. 


By Harry PIerrs. 


The passing of General Hardy, the last surviving original 
member of the Nova Scotian Institute of Science, and a 
gentleman of unusual talent, calls for special notice, as he 
was a notable man who had taken the deepest interest in 
this province, and who did much through his writings to 
draw the attention of sportsmen and naturalists to. this 
field. 


Campbell Hardy was born at Norwich, Norfolk, England, 
on 10th October 1831, and was the eldest son of the Rev. 
Charles Hardy, M. A., of Whitewell, Hertfordshire. In the 
earliest years of the nineteenth century the latter had been 
a chaplain on one of King George’s frigates on the North 
American station, and had visited Nova Scotia. Young 
Hardy was educated for the military profession at the Royal 
Military Academy, Woolwich. He entered the Royal Artil- 
lery as ensign on 19th Dec., 1849, and became lieutenant on 
llth Aug., 1851. 

To live and camp in the great backwoods of Canada 
had been his ambition in early youth, and in Feb. 1852, at 
the age of twenty, he came to Halifax, and remained here 
till August 1867, a period of fifteen and a half years. Being 
stationed in Nova Scotia throughout the entire period of the 
Crimean War, he was debarred from participation in active 
service. Like very many other military men of the period, 
he was a most enthusiastic sportsman, and being keenly 
interested in all he met with in forest and field, he became a 
good naturalist, and his skilful pencil enabled him to delineate 
with much truth the scenes and objects about him. In 
Andrew Downs he found a field naturalist who could assist 
him with knowledge of the animal life. He immediately 
began to take advantage of the sport which the New World 
offered in abundance, and was particularly attracted by the 
king of our game, the moose. 
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He was present at the inauguration of the Provincial 
Association for the Protection of the Inland Fisheries and 
Game of the Province of Nova Scotia, under the presidency of 
Capt. Chearnley, at Halifax in March 1853, and was one 
of the original members. 

The following mention of some of his principal sporting 
trips during his first three years’ sojourn here, will give an 
idea of his activity in this respect. In July 1852 he made 
a twelve-days’ salmon fishing trip on the Nepisiquit River, 
New Brunswick. In the winter vf 1852-3 he was on an 
unsuccessful moose-hunt. with the veteran guide, Joe Cope, 
in the neighbourhood of Petite (Walton). On 26-28 Feb. 
1853, he and a companion again went moose-hunting with 
that most noted of Indian guides, John Williams, and Francis 
Paul and his son Joe, at Ship Harbour Big Lake, Halifax 
County, but saw no moose. They then moved camp, and 
were from Ist to 3rd March at Fish Lake (now Scraggy Lake) 
in the Ship Harbour backwoods, and there on 4th March he 
got his first moose, a fine bull, nearly 7 feet to the shoulder 
and weighing 1100 or 1200 lbs., and the whole party brought 
down six moose in one day. In May, 1852 or ’53, he was 
trout fishing at Frederick’s Lake, St. Margaret’s Bay Road, 
with the eccentric Charles Frederick; and June found him 
fishing sea-trout at the head of Musquodoboit Harbour, 
Halifax County. From 19th Aug. to 10th Sept., 1853, he 
was on a canoe voyage in New Brunswick, from Bathurst 
up the Restigouche River, fishing salmon, and down the 
St. John River to Fredericton. In Sept. of the same year 
on his return from New Brunswick, he was moose-calling 
with Indians Christopher Paul and Tom Phillips at Long 
Lake, Ponhook Lakes, Halifax and Hants Counties, and in 
Oct. 1854 he and a friend were again moose-hunting at Fish 
Lake (Scraggy Lake), with guide Joe Paul and another 
Indian. These trips he fully described in his first book. 

As a result of these various shooting and fishing expedi- 
- tions, and with the knowledge he had gained of our forests, 
trees, plants, mammals, fish, and of the Micmac and Malecite 
Indians and their legends, he wrote his first work, “Sporting 
Adventures in the New World, or Days and Nights of Moose- 
hunting in the Pine Forests of Acadia,’’ published in two 
volumes of about three hundred pages each, at London in 
1855, with two colored illustrations from his own sketches. 


OBITUARIES. 1x 


Particulars are given of the flies and fishing tackle required, 
and of the methods pursued in moose-hunting, etc., and the 
work concludes with a catalogue of the birds of Nova Scotia, 
with scientific names, 121 land birds and 83 water birds, in all 
204 nominal species. No doubt his friend Downs assisted 
him considerably in the compilation of this list. 

These racy and well-written sketches of sport and natural 
history attracted much attention, and soon made their young 
author well known in England as well as in Canada. His 
was the first comprehensive account of moose-hunting in 
this province, the attractions of which had hitherto only 
been made known in a limited manner by letters from offi- 
cers on this station. This first work of Hardy is apparently 
fairly scarce. 

On 6th June, 1855, he married, in the Garrison Chapel, 
Halifax, Matilda Sydney Stotherd, eldest daughter of the 
late Lt. Col. (afterwards General) Richard John Stotherd, 
C. B., Commanding Royal Engineer on this station, and 
subsequently Colonel Commandant of Royal Engineers at 
Dover, England. By this marriage he had the following 
children: Col. Hardy; Capt. Campbell Edward 
Hardy, of the Royal Marines, died 17th Aug. 1889 in his 29th 
year; Capt. Ernest Clifford Hardy, R. N.; Major Francis 
Hardy, Miss Hardy, Miss Lucy R. Hardy, Miss Maud 
Hardy, Miss Mary Hardy, and Mrs. Ivor Thomas. Of these, 
Capt. E. C. Hardy, of the hydrographic department at the 
Admiralty, who was born here about 1862, is a student of 
birds, and about 1912 found a new bird in West Africa which 
the British Museum authorities named Sylviella hardyi. He 
saw service during the Egyptian War of 1882. Mrs. Hardy 
- and these children, except Capt. E. C. Hardy, are still living. 

After his marriage he resided in a house, still standing, 
surrounded by trees, on Camp Hill, at southwest corner of 
Robie and Shirley streets, now No. 368, about which countless 
flocks of plover came during the autumnal rains. On 23rd 
Feb. 1856 he was promoted to his captaincy, having some 
time previously served as adjutant of his corps. 

On 31st Dec. 1862, he and other kindred spirits, such as 
J. M. Jones, Thos. Belt, Dr. J. B. Gilpin, Capt. Lyttleton, 
R. G. Haliburton, and others, were present at the inaugural 
meeting of the Nova Scotian Institute of Natural Science, 
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and he was elected a member of the first council. Regarding 
the foundation of the society, he wrote me a few years ago: 
“T remember well the friendliness and hearty cooperation 
of our efforts to set forward the development of local know- 
ledge of the natural history and resources of the province. 
We were a band of enthusiastic lovers of nature—hunters 
and woodsmen, zoologists and geologists, botanists and 
fishermen, historians and antiquarians, each zealous of im- 
provement in his own particular sphere of knowledge or 
science.” 

At the first ordinary meeting, held 19th Jan. 1863, he 
read the second paper communicated to the new society, 
on ‘Nocturnal Life of Animals in the Forest,’’ which gives a 
delightful account of our forest life at night. Then followed 
each year other papers by him, which are listed at the end. 
He served as second vice-president from Oct. 1863 to Oct. 
1864, and then was first vice-president for three years, till 
Oct. 1867, he having by that time departed from the province. 


On 2nd June, 1863, there were published in London by 
Day & Son, two large finely-colored lithographs, 1144 x 16 
inches, after his watercolour paintings of ‘‘The Forest Road: 
Summer and Winter,” the former a camping scene, ‘the 
latter with a horse-sled in the foreground. They are still 
among the best published representations of our woodland 
scenery, and are scarce. 


He was caribou- shooting and salmon-fishing in New- 
foundland in the summer of 1863, and returned to Halifax in 
July. He was an able artist and keenly interested in art, and 
in Nov. of that year, he, Capt. Lyttleton (a fine artist) and 
Capt. W. Chearnley brought together a picture exhibition in 
the drill-room at Halifax, at which he showed his two beau- 
tiful watercolours beforementioned, which had just been — 
engraved in London, and other sketches, principally relating 
to moose-hunting. It may be mentioned that he considered 
Lyttleton our best local artist of that period. 


In Aug. 1866 he, with an Indian, Glode, journeyed by canoe 
to Tobiaduc Brook, several miles westward of Lake Rossignol, 
Queens Co.,* and made a careful investigation of beaver houses 
there, from which he constructed two beautiful models, 


* From an expression in a lecture of Gen. Hardy, one is led to believe that his last night 
in our woods was when they camped at the outlet of Lake Rossignol on this expedition. 
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with sketch, and samples of cuttings, foodsticks and bedding, 
one of which is in the Provincial Museum, Halifax, and the 
other he presented to the Zoological Society of London. The 
Halifax model was shown at the Exposition Universelle, Paris, 
in 1867, and attracted marked attention. In Dec. 1866, he 
read an able paper on the Beaver in Nova Scotia. (See 
Prans. N.:.-Inst.. Nat. S¢., vol. 2, pt.-1. pp. 17-25; also 
“Forest Life in Acadie,’’ 1869, p. 172). From time to time 
he also contributed sporting sketches to ‘“‘The Field” and 
“Land and Water.” 

For five and a half years he had been Inspector of Warlike 
Stores and Firemaster at Halifax, and subsequently in 1866 
and 1867 was Inspecting Officer of the Nova Scotian Militia 
Artillery. In August, 1867, to the great regret of all who 
knew him, he finally left Halifax to return to England, at ° 
the age of thirty-six, after fifteen and a half years’ residence 
here. He took with him many trophies of the chase, mounted 
by Andrew Downs. He always considered his sojourn here 
as the most eventful and pleasant period in his life, and his 
_ mind never ceased to dwell upon the impressions he had then 
gained. 

With his heart still deep in our pine forests, he published 
in 1869 at New York, his most familiar work, and the one in 
which he is at his very best, ‘‘Forest Life in Acadie: Sketches 
of Sport and Natural History in the Lower Provinces of the 
Canadian Dominion,” with twelve plates, all but one from 
his pencil, but not done justice to by the engraver. In this 
delightful volume his style leaves nothing to be desired, for 
it is a fine literary work apart from its other qualities. It still 
must rank as the best-written book that has yet appeared 
on woodland sport in Nova Scotia, and has a charm about 
it which is derived from the fine character and talents of 
its author. 

The volume contains sketches of the country, of the 
forests and streams, of the moose and caribou and the hunting 
of them; careful accounts of the beaver, otter, and other 
important animals, of the fish and fishing, camping, the 
progress of the seasons, and other miscellaneous valuable 
observations on natural history, the nocturnal life of animals 
in our forest, etc. There is an interesting account of a moose 
hunt with old Joe Cope, about Big Indian Lake between the 
Head of St. Margaret’s Bay and Mount Uniacke, also of a 
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caribou hunt, in December, to the north of Parrsborough, 
and of moose-calling near Beaver Bank, being guided by 
John Williams on the two last expeditions. Some of the 
chapters had originally appeared, over the nom-de-plume 
*Alces,’’ in ‘“‘The Field’”’ and ‘“‘Land and Water.’’ He refers 
frequently, under the name of ‘‘The Old Hunter,” to that 
king of local sportsmen, Capt William Chearnley, whose 
name is indelibly associated with the history of sport in this 
province; and in after years he carried on an extensive cor- 
respondence with Chearnley until the latter’s death in July 
1871. 

After leaving Halifax in 1867, he was stationed at Dover, 
Gibraltar, Chatham, Aldershot, and Queenstown. He ob- 
tained his majority on 5th July, 1872, and his lieutenant- 
coloneley on 16th Jan., 1875, and was promoted to colonel 
on 16th Jan., 1880, finally retiring on full pay, 29th May, 1880, 
with the honorary rank of major-general. He then went to 
pass the concluding years of his life at 3 Victoria Park, 
Dover, England, and resided in that garrison town until his 
death. 

There he took a foremost part in all good works. In 
1901-02, during the latter part of the South African War, he 
and his daughter Lucy were intimately connected with a 
convalescent home at Dover, at which invalid Colonial 
soldiers, mostly Canadians (about 90), from Shorncliffe Camp, 
went to recuperate. They again did a vast amounc of good 
work among the soldiers and invalids of the Great War. 


About 1900 Lord William Seymour told me that General 
Hardy was still alive and keenly interested in Nova Scotia 
and our Institute, and desired to be remembered to some of 
my family with whom he had been associated in sport. This 
renewed an acquaintance by correspondence, which evidenced 
how vivid were all his recollections of those old days. He 
still cherished an earnest desire to revisit Nova Scotia, to 
see its forests and rivers and other well-remembered scenes, 
his surviving friends and the Indians, and to once more fish 
and shoot here; but this wish he was not able to gratify. On 
30th Oct., 1903, he renewed his connection with the Institute, 
being elected a corresponding member in consideration of 
his past services and continued interest, and as being its 
last surviving original member. 


OBITUARIES. x11 


Latterly he lived a rather retired and often invalid life, 
his health being somewhat broken by a severe attack of 
influenza in March, 1913. For some years before the late 
war, his work had been almost entirely connected with the 
topic of nature study and attempts to promote it as a most 
useful factor in the education of a child’s mind. To this end 
he had yearly gatherings and exhibitions at St. James’s Parish 
Hall, Dover. He also occasionally lectured, and about 1910 
delivered a most interesting and instructive address, now 
before me, entitled ‘In Evangeline’s Land,’’ which contained 
vivid descriptions of Nova Scotia, its productions, scenery 
and sport, and of its Indians and their legends, interspersed 
with anecdotes. 


Being a talented artist, much of his time was devoted to 
painting scenes connected with Nova Scotian forests and lakes, 
their wild life, and the pursuit of sport; and his annual 
Christmas card was one of his sketches, accompanied by a 
booklet on some meditative subject. He was closely as- 
sociated with St. James’s parish, Dover, and took great interest 
in the restoration of the old Castle Church. 


On the outbreak of the Great War in 1914, the residences 
in Victoria Park were taken for military purposes, and he 
moved to 40 Leyburne Road. There, after having been in 
indifferent health for some months, he passed away on 11th 
April, 1919, in his eighty-eighth year, but in entire possession 
of all his faculties, and with still his characteristic sunny boy- 
like disposition, which made him beloved’ by everyone who 
knew him. Up to the very last he wished he could ‘‘go back”’ 
to Nova Scotia. The same day died his great friend, Col. 
Samuel Parr Lynes, R. A., who as a lieutenant in the gunners, 
had fished and hunted and paddled with him in Nova Scotia 
in 1857 and 1858, and who corresponded with him regularly. 
Hardy’s remains, covered with the nation’s flag, on which 
were his busby and sword, were borne on a six-horse gun- 
carriage, and laid to rest in a moss- and flower-lined grave in 
St. James’s Cemetery, next to his deceased son. A cross of 
birch-bark and porcupine-quill work, made by the widow of 
his favourite Indian guide, John Williams, is appropriately 
placed to his memory in the parish church. 

Summing up his character, we find he was a devout 
Christian gentleman, of a deeply religious mind, always doing 
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philanthropie and other good works; and his gentle courteous 
manners were those of the old school. As has been stated, he 
never lost the spell which Nova Scotia had cast upon him. 
In fact, he always cherished affection for places and persons 
with which he had been associated, and never forgot an 
associate, however humble. His old Micmac guides, the noted 
John Williams,* Joe Cope, Francis Paul, Christopher Paul, 
and others, were never forgotten and often referred to, as 
well as those of his own class. The Indian welcome as he 
paused at the wigwam’s entrance, ‘‘Come in, Hardee, bon 
soul’, echoed sweetly in his ears for fifty years, with the 
remembrance of the weird night-cry of the loon on the lake, 
and the spiritual evensong of the hermit thrush. 


He was a keen sportsman of the clean English school, 
elated by the excitement of the chase, but never taking an 
unfair advantage of an animal. His chief delight was moose- 
hunting and fly-fishing for salmon and trout. His name will 
go down in our sporting annals with those of his friend Col. 
W. Chearnley, Dr. J. B. Gilpin, Charles Hallock, Lt. Francis 
Duncan, Dy. Asst. Com. Gen. F. C. Blunt, F. H. D. Vieth, 
F. W. Blaiklock, Capt. Champagné L’Estrange, Hon. 
Charles Alexander, E. G. Stayner, Charles A. Stayner, Dr. 
B. W. C. Deeble, the erratic Lt. J. M, Macgowan, A. P. 
Silver, some relatives of my own, and other well-known local 
sportsmen, men of varying temperament but each with the 
deep-seated love of clean sport. 


As is often the case with true sportsmen, an intense love 
of all nature seems to have been very largely at the bottom of 
Hardy’s love for sport and the forest. Sport without its 
wild surroundings would have been much less attractive to 
him. Through all his books runs that love of Nature—not 
for sport alone, but for herself—which was always a power in 
his life, and remained so till death. His opportunities for 
studying the habits of animals in the forest were second to 
none, and he described with rare discrimination and the ut- 
most accuracy what he observed. He was thus an accurate 
field naturalist, but he had not the skill in drawing up tech- 
nical descriptions which Dr. J. B. Gilpin possessed. He was 


. . . . . . . : : bg 
* Honest John Williams, most expert of Micmac guides, died at the Indian Reserva- 
tion near Shubenacadie, N. S., about 1890 or 1893. He was one of the guides selected to go 
to the woods with Prince Arthur in 1869. 
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rather prejudiced against such popular American writers 
as Long, Roberts, and Thompson-Seton, considering them to 
be ‘‘animal romancers’’ and their writings valueless to the true 
naturalist. His knowledge of the Indian, his character and 
his legends, was remark: bly thorough. 

He was an amateur artist of most distinct talent, working 
in watercolours, oils, and pencil, but mostly in the first, and 
continuing to do so to the very last. As his subjects, he took 
mostly woodland, lake and river scenery in the wilds of 
Nova Scotia, and sporting incidents, largely relating to the 
moose, all most truthfully represented and with distinct 
artistic skill in composition. The engraved examples in his 
books do not at all do justice to his brush; and the best 
published specimens of his work are the two fine, coloured 
lithographs published in 1863. I have a photograph of a 
camp scene on a lakeside which is remarkably good. 

As a writer he posséssed a ¢harming, polished style, 
which lends a literary flavour to his sporting sketches, and 
makes some of them almost classics in their way. The 
accounts of his adventures are entirely free from traces of the 
boastful strain so common in some writers in modern American 
sporting magazines; and he tells of his failures, as well as of 
his successes,in a manner devoid of egotism. No doubt 
“Forest Life in Acadie,’’ his more mature work, shows him 
at his best. He occasionally essayed poetry, and his un- 
published stanzas, ‘‘A Brook of the Northern Woods,’’ as 
usual referring to this country, show considerable merit: 

Although Hardy was in Nova Scotia before my time, yet 
his name and that of the hot-headed but warm-hearted 
Irishman, Col. Chearnley, were constantly heard by me as 4 
boy, from veteran sportsmen of my family, when anecdotes 
and reminiscences of forest and stream were being narrated, 
until I grew to have a veneration for them; and it now gives 
me distinct gratification to put on record these few notes on 
Hardy’slife. His son, Capt. E. C. Hardy, has his journals and 
other papers, and will no doubt prepare a memoir that will 
do full justice to his accomplished father. 
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Writings of General Campbell Hardy. 


1855.—Sporting Adventures in the New World; or, Days and 
Nights of Moose-hunting in the Pine Forests of Aca- 
dia. 2vols.12mo. London, Hurst and Blackett, 1855. 
Vol. 1, xii + 304 pp., with coloured frontispiece, ‘“Moose- 
hunting” (his first moose at Scraggy Lake, March, 1853); 
Vol. 2, viii + 299 pp., with coloured frontispiece, “The 
Bivouac” (camp at Seraggy Lake, March, 1853). ‘A 
Catalogue of the Birds of Nova Scotia,” pp. 291-299. 
1863.—Nocturnal Life of Animals in the Forest. (Read 2 
Feb. 1863). Trans. N.S. Inst. Nat. Se., vol. 1, pt. 1, 
pp. 11-19, Halifax, 1863. 


Notes on nocturnal life of animals and birds in Nova Scotia. 


1864.—On the Capelin (Mallotus villosus). (Read 7 Dec. 
1863)... Trans: “(N. S..:Inst.,; Nat. Sc.;° vol. “Lo pian 
pp. 4-13, Halifax, 1864. 
Describes this fish and its habits as observed in Newfoundland 
in 1863. 
1864.—Sketches in Our Neighbourhood: an afternoon with 
Downs. Acadian Recorder (newspaper), Halifax, 1864. 
The first published notice of Andrew Downs and his zoological 
garden at head of Northwest Arm, Halifax. Reprinted in 
Hardy’s “Reminiscences of a Nova Scotia Naturalist,” 
pp. Xlli-xx. 
1865.—On Provincial Acclimatization. (Read 5 Dec., 1864). 
Trans. N. S. Inst. Nat. Sc., vol. 1, pt. 3, pp. 15-30, 
Halifax, 1865. 
Deals with a subject which has not received much attention 
of late, but which at that time was much discussed, and for 
forwarding which there were societies in London, Paris, ete. 
1866.—Nova Scotian Conifers: Part 1. (Read 3 May, 1866). 
Trans. N. 8.--Inst.Nat.. Se., vol. 1; pt. 4g 
120-130, Halifax, 1866. 
Describes the Black Spruce, White Spruce, Hemlock Spruce, 
and Balsam Fir. Part 2 never appeared. 
1867.—On the Beaver in Nova Scotia. (Read Dec., 1866). 
Trans. N.S. Inst. Nat. Sc., vol. 2, pt. 1, pp. 17-25, 
Halifax, 1867. 
Description of beaver dam and houses at Tobiadue Brook, 


Queens Co., N.S., Aug., 1866, and of the general habits of 
the animal], from careful personal observation. 
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1869.—Forest Life in Acadie: Sketches of Sport and Natural 
History in the. Lower Provinces of the Canadian 
Dominion. Sm. 8vo, ix +371 pp.; 11 plates and vig- 
nette (all after Hardy’s drawings, except the coloured 
plate of trout by Dr. J. B. Gilpin). New York, D. 
Appleton & Co., 1869. 
His best-known and most scholarly work. Contains some 
papers contributed to “The Field’’ and ‘‘Land and Water,” 
in the ’60’s, over the nom-de-plume ‘‘Alces.”’ 
1908.—Reminiscences of a Nova Scotian Naturalist: Andrew 
Downs. (Read 11 March, 1907). Trans. N. S. Inst. 
Se., vol. 12, pt. 1, pp. xi-xxix, Halifax, Aug., 1908. 


Provincial Museum, Halifax, N. S., 
28th January, 1921. 


a 


Proressor ErNeEsT Haycock; 1867-1918. 


Professor Ernest Hayecock, M. A., was born at West- 
port, Digby Co., Nova Scotia, on 29th May, 1867, and died at 
Wolfville, N. S., on 13th April, 1918, aged 51 years. He 
came of United Empire Loyalist stock, and was a son of 
Maurice and Eliza (Peters) Haycock. He secured his early 
education in the public schools, and for a time sailed on a 
fishing vessel. He attended Acadia University, Wolfville, 
where he graduated B.A. in 1896, and then went to Harvard 
University, where he obtained his B.A. in 1897 and M.A. in 
the next year, being instructed in geology by Prof. W. M. 
Davis. 

From 1898 to 1910 he was instructor in chemistry, 
mineralogy, and geology at Acadia University; and in the 
latter year was appointed professor in the same subjects, 
succeeding Prof. Coldwell, and held that chair with ability 
until his death. 

He became an associate member of the Nova Scotian 
Institute of Science on 17th May, 1899, and in April of the 
succeeding year read his first paper, ‘‘Records of Post-Triassic 
Changes in Kings County, N. 8.,’”’ which was soon followed 
by anumber of others, all of which showed him to be a system- 
atic, well-trained observer, a good geologist, and a clear writer. 

Proc & Trans. N. &. Instr. Scr, Vou. XV. Proc. II. 
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On 29th May, 1901 he organized the Kings County 
Branch of the Nova Scotian Institute of Science, which was 
formed primarily to meet the needs of such Kings County 
members as were unable to attend meetings of the parent 
society, and who believed that much personal encouragement 
and stimulus could be derived from the meetings of such an 
affiliated society. Prof. Haycock was its president during 
its existence, and was the moving spirit in all its activities, 
until it held its last session in 1903-4. (See Proc. N.S. Inst. 
Se., vol. 10, pp. xeviii and cix.) 

In the summer of 1902 he was engaged, under Arthur 
Webster, in field-work for the Geological Society of Canada, 
on the western coast of Vancouver Island, B. C., from the 
Strait of Juan de Fuca to within a short distance of the 
northern end of this island, on which he prepared a report. 
(Rept. Geol. Sur., 15, 76-924). In the summer of 1903 
similar work was done under Dr. Ells in Charlotte Co., N. B., 
(Rept. Geol. Sur., 15, 15044); and in the seasons of 1904, 1905 
and 1906 he was engaged in filling in the geology for the 
mining and topographical maps of the Liévre River and 
Templeton phosphate district in Labelle and Wright Co’s, 
Quebec, and preparing a report thereon. (Rept. Geol. Sur., 
16, 232-2504). Subsequent to that he seems to have re- 
stricted his activities to university work. 

In 1897 he married Miss Annie Priscilla Hall of Granville, 
N.S., who had encouraged him to take a university training, 
and by whom he had a son, Maurice. She died on 16th April, 
1904, a loss which he deeply felt. On 27th Feb. 1913 he 
married Mrs. Mabel Patriquin (nee Card). 

Bytes 


MayYNarpD Bowman; 18438-1918. 


Maynard Bowman, B.A., public analyst, of Halifax, was 
born at “Spa Springs,’’ Windsor, N.S., on 11th Jan., 1843, and 
died suddenly at 146 South St., Halifax, on 20th Aug., 1918, 
in the 76th year of his age. He was a son of Charles Broughton 
and Elizabeth (Maynard) Bowman, and on his father’s side 
came of a prominent Windsor family, while on his mother’s 
side he was a grandson of Capt. Thomas Maynard, R.N., of 
“Grenadier Fort,’ Halifax. 
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He was educated at Thomas Curren’s school, the Col- 
legiate School, and King’s College, receiving his B.A. degree 
in 1862. -At King’s he was under the instruction of one of 
the most able chemists we have ever had in this Province, 
Prof. Henry How. He then took an eighteen months’ course 
in chemistry at Glasgow University, Scotland. 

At first he entered business in Halifax, and then was 

employed in the office of the Dept. of Railways and Canals, 
Ottawa. On 29th March 1882 he became official public 
analyst for Nova Scotia and Prince Edward Island, which 
position he occupied with ability for thirty-five years. Latterly 
he became recognized in England and America as an authority 
on testing wood-pulp. 
‘' He married in 1864 Ann Elizabeth, daughter of James 
DeWolfe Fraser of Windsor, He left five children, the sons 
being Charles B. of Lethbridge, Alberta, Maynard J. F. of 
Halifax, and Rev. Benjamin A. of Bermuda. 

In Jan., 1884, he was elected a member of the Nova Scotian 
Institute of Science, and at the time of his death was the 
oldest ordinary member. On 8th Oct. 1884 he became a 
member of the council, and served in that capacity continu- 
ously for thirty-two years, until 13th Nov. 1916, when. his 
health was failing. He was librarian for thirteen years, 
Oct. 1889 to Nov. 1903, at a period when the library was 
beginning to grow rapidly; and treasurer for nine years, 
Nov. 1907 to Nov. 1916. In recognition of his services he 
was elected a life member. Although he contributed no papers 
to the Institute, yet he always took a very deep interest in 
its work and was a constant attendant at its meetings. 

He was a very devout member of the Church of England, 
and his name will always be associated with St. Luke’s parish 
and that of All Saints’, which succeeded it. He will be 
remembered as a man of sterling qualities of character, genial 
and kindly, with a quiet demeanour and a fine courtesy, 
which made him respected and heartily liked. His noticeably 
dark hair gave him a youthful appearance, which made it 
hard to realize he had reached three-score years. 
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A CRANIOMETRIC StupyY oF THE MicmMac’ SKULL IN THE 
PovinctaL Musrum oF Nova Scotia.— By . JoHN 
Cameron, M. D., D.Sc., F.R.S.E., F. R.S. C., Professor 
of Anatomy, Dalhousie University, Halifax, N. 8. 


(Read 10 March, 1919). 


The Micmac Indians are generally regarded by ethnologists 
as a branch of the important and influential Algonquian group 
which once held sway over a considerable area of North Amer- 
ica. They constitute the aboriginal inhabitants of Nova 
Seotia, Prince Edward Island, and the northern portions of 
New Brunswick, while there is evidence to indicate that they 
even extended at one time to the neighbouring western por- 
tion of Newfoundland, and came no doubt into intercourse 
with the Beothuck aborigines of that island.(’) | Jacques 
Cartier, the French navigator, appears to have been the 
first European to have cast his eyes on the Micmac Indians 
whom he mentions as having seen on the shores of Chaleur 
Bay, New Brunswick, in 1534. Since that time much has 
been written on the subject of this interesting people, and an 


Proc. & Trans. N. S. Inst. Sel. Vin oe Vic TRANS. 1. 


(1) 


2 A CRANIOMETRIC STUDY 


excellent bibliography up to 1911 will be found furnished by 
Mr. H. Piers“) in Vol. XIII of these Transactions. A general 
survey of these memoirs indicates, however, that the history, 
customs, manners, beliefs, language and literature of this 
tribe have been the subjects mainly dealt with, and, as Mr. 
Piers(*) himself states,—‘‘no data are available regarding 
measurements of Micmac skulls, etc., whereby we might com- 
pare them with those of other tribes.’”’ Hrdlicka(*)_ in his 
elaborate memoir on the Physical Anthropology of the 
Eastern Indians of the United States likewise makes the 
significant statement, that ‘‘Much also remains to be done _ 
with respect to the Algonquians. The Canadian tribes have 
scarcely been touched as yet.”’ 


The Micmac Skull which forms the subject of this memoir 
is the only specimen in existence in the Nova Scotia Provincial 
Museum, and also as far as I can ascertain, in the Province. 
The writer wishes to express his indebtedness to Mr. H. Piers, 
the Curator of the Museum, for the privilege of having ex- 
amined the skull, and also for being granted permission to make 
a mesial sagittal section, in order to investigate the various 
important basal angular measurements. 


The descriptive label attached to the specimen briefly 
states that it is the “skull of a Micmac Indian, killed at Four 
Mile House, Bedford Basin, near Halifax, during the con- 
struction of the railway to Windsor in 1854.’”’- It was pre- 
sented to the Museum in 1872 by the late Dr. William H. 
Weeks of Dartmouth, N. 8., who was then a coroner of 
Halifax County. Mr. Piers informs me that the original 
label of this Micmac skull, in the writing of Dr. Honeyman, 
former curator of the Provincial Museum, merely states that 
it is a ‘“Miemae’s skull.’”’ Dr. Honeyman, however, told Mr. 
Piers, that it was the skull of a Micmac who had been killed 
at Four Mile House (now Rockingham) during the con- 
struction of the railway there. The railway from Halifax to 
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OF THE MICMAC SKULL 


Windsor was being built in 1854. The fuller label was 
attached to the specimen by Mr. Piers in accordance with this 
information. Dr. Honeyman in his Museum report for 1872 
states that the skull was presented by Dr. Weeks in 
that year. Weeks graduated in 1859, so that he must either 
have obtained the skull in his early student days; or, if he 
obtained it during the time he was coroner, the date when the 
man was killed must have been later than 1859, and the 
accident then must have occurred during repairs to the rail- 
way. Now a point of difficulty at once manifests itself, for 
it is a well recognized fact that there was in the early coloniza- 
tion days a certain degree of intermingling of Micmac and 
French Acadian blood. In the midst of these difficulties, we 
possess no record as to whether this skull belonged to a full 
blooded Micmac Indian or not. Fortunately, however, this 
is just where Science is able to bridge across the hiatus and 
demonstrate to us that many of the indices and other cranial 
measurements of this specimen suggest Mongoloid affinities 
which the skull of the North American Indian in general 
tends to manifest in some degree or other. On the whole 
therefore, I am inclined to believe that this skull was that of 
a pure blooded North American Indian. It is a matter for 
deep regret that the physical anthropology of the aboriginal 
inhabitants of Nova Scotia is represented in the Provincial 
Museum merely by a single skull. My main purpose therefore, 
in writing this paper is to direct attention to an obviously 
anomalous condition, and at the same time to appeal to those 
interested in anthropology to endeavour to rectify this state 
of affairs by collecting specimens. I would personally be most 
grateful for any information regarding the location of genuine 
old Indian burial sites for purposes of exploration. There is 
admittedly a certain degree of antipathy towards disturbing 
the dead and desecrating their graves in a search for relics 
and other remains,yet, in the absence of adequate literature, 
one must not allow the records of the manners, customs, and 
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beliefs of this ancient race to vanish into oblivion. The human 
memory is notoriously short, and that is Just where our Mus- 
eums subserve their functions as monuments of the past, and 
keep reminding us of the aboriginal inhabitants, and the an- 
cient history of our Province, “lest we forget.” It is to be 
clearly understood that the various measurements and indices 
of this skull are not to be taken as representative of the cranio- 
logy of the Miemac Indian. This can only be ascertained after 
examining hundreds of specimens, hence my earnest appeal for 
initiating the collection of suitable material, the authenticity 
of which is beyond all dispute. | 


In Dawson’s Acadian Geology”) are two illustrations re- 


presenting a Micmac woman and her son. Although these | 


are not modern photographic reproductions they convey a 
fairly 2ood impression of the average type of facial feature 
that characterized this Indian tribe. The features of the wo- 
man are regular and exhibit no evidence of prognathism, 
though the brow is rather low and receding. The features of 
the man, who probably had a slight admixture of French- 
Acadian blood, are also well modelled, though the lips, are 
somewhat heavy and pouting. The forehead looks higher 
than that of the woman and is better developed on the whole. 
It is good to have these racial types represented on the pages 
of a standard scientific work, as they permanently represent 
a race that has been condemned, or at any rate foredoomed 
by civilisation, either to die out, or lose its individuality by 
becoming merged in the white population through inter- 
marriage 


General Description of the Skull—-The outer table had evi- 
dently been artificially darkened by some unknown means — 


as it was almost coal black in colour. The skull was rather 
delicately moulded, and tended in fact to suggest the female 


type. The superciliary ridges were faintly marked and the — 


supraorbital margins rather sharp in outline. ~The mastoid 
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and styloid processes and the curved lines of the occipital 
were poorly shown, so that the individual had evidently not 
possessed much virile muscular development. In reference 
to this fact it is significant to note Hrdlicka’s@) remarks on 
‘his extensive series of Lenape North American Indian skulls in 
which he found no ‘‘massiveness, no heavy supraorbital 
arches or crests, no heavy jaws. It was plain that they did 
not belong to a tribe of great hunstmen or warriors.”’ 


A large shee of bone had been cut out from the right half 
of the cranial roof for some unknown reason, so that it was 
impossible to estimate the cranial capacity in the usual way 
(See Fig 13). The bones of the skull were rather thin, being 
not more than 4 or 5 mm. in.thickness. I could not detect 
any Wormian bones. There was no metopic suture and the 
frontal did not articulate with the temporal bone on either 
side. The lower portions of the temporal fossae were rather 
deep, the space between the inner surface of the zygoma and 
the great wing of thesphenoid measuring 24.5 mm., which is 
more than the average in the modern Canadian skull and is 
nearly as extensive (25.5 mm.) as in a Melanesian skull 
It is indicated of course that at any rate the temporal muscle 
showed robust development, no doubt in accordance with a 
vigorous and unethical mode of mastication that had been 
‘adopted by the individual. The lower jaw was unfortunately 
-awanting. The teeth had all dropped out of the upper jaw 
but all the alveoli were present and of normal depth, although 
some of their front walls had become broken away (see Fig. 
11). The frontal air sinuses were rather small as was to be 


ss - expected from the feeble degree of development of the super- 


ciliary ridges. (See Fig. 11). The various foramina for 
emissary veins were well represented. Both mastoid and both 
posterior condylar foramina were present. The parietal for- 
amen and the inconstant emissary foramen of Vesalius were 


exhibited on the left side. The foramen caecum was well 
~ shown. : 


6 A CRANIOMETRIC STUDY 


The approximate Age of the Skull——The sutures were prac- 
tically obliterated on the internal surface of the skull, which 
would suggest an individual somewhat beyond middle life. 
The coronal and the sagittal sutures were all synostosed ex- 
ternally, and therefore rather indistinct. The lambdoidal 
suture was, however, still definitely marked along its whole 
length, while the squamous suture was likewise quite appar- 
ent. It is a striking fact that the synostosis of these latter su- 
tures usually follows that of the coronal and sagittal. The 
teeth had all dropped out of their sockets so that no evidence 
as to age could be ascertained from that criterion. 


THE CRANIAL MEASUREMENTS. 


Cubic capacity of skull (approximate)...... 1495  cu.cm. 
Pirasintum tenet i: 12 2. ect i 2 IS 2 
Pnion-elabellar length. 7s. 2. 3 yee 1 1138 35 
Masimum hread ths) n5-fs aa, 2 a 
Basion-brepmatic heights: 5. c.0 ch... 1332p eeniee 
Basion-nesion (enethy 2.0 ocelot. 2 OA mm. 
Prasat al MeOlEI LOMebM. ys.) coo tke Ch 7d emgendien ROE mm. 
Poe CI nore Wis ts Pees Ait or cst Zh te ee Oem mm. 
1 EATERS a fobs Ne er ee OG oe ele a LAT 25 5.) mam 
Genital height (i See ee ey as So 6 Ae 
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THE CRANIAL INDICES. 
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The Horizontal Cranial Circumference—This was measured 
over the glabella, according to the plan of Turner, *) and prov- 
ed to be 53.34 cm., which was practically the same as the 
average for 108 male Scottish skulls, namely 53.1 cm., as 
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found by Turner(’) im his classic research on the Craniology 
of the people of Scotland. This result was likewise found to’ 
accord almost exactly with the corresponding measurements 
of two low-grade Melanesian skulls recently recorded by the 
author in Vol. XIV of these Transactions.() It is evident, 
then, that there is a very slight inter-racial range of variation 
in this cranial measurement, even between the highest and 
the lowest types of modern Hominidae. As I pointed out in 
the above mentioned memoir, the horizontal cranial circum- 
ference clearly does not possess much craniological significance, 
though it shows that the cranial roof situated above this 
level is the essential portion of the skull that has been forced 
to expand in order to create more space for the evolving brain 
in the higher races of mankind. 


The Vertical Transverse Circumference.—This was measured 
according to the plan of Turner (*) and was found to be 44.15 
em., which closely approximates to 43.4 em., that being the 
average ascertained by Turner in 103 male Scottish skulls. (°) 
As a matter of fact this circumference must have been a little 
greater in this Micmac skull, as the missing section of the | 
cranial roof would slightly reduce the measurement. In any 
case this cranial measurement (see Fig. 11) clearly was al- 
most exactly the same as in the modern European type of 
skull. 


The Capacity of the Cranium.—This could not be estimated ~ 
in the usual way owing to the large gap in the right half of 
the cranial roof, previously referred to. A sagittal section of 
the skull was therefore made just to the left of the mesial 
plane in order to preserve the nasal septum. The gap was then 
closed from the inside by plaster and the cubic capacity of 
each half of the cranium estimated by filling it with sand the 
foramen magnum being meanwhile closed up to the level of 
the sagittal section. The capacity of the left half was 690. 
cu.cm. That of the right half was of course rather larger and 
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proved to be 805 cu. cm. The total cranial capacity was thus 
estimated to be approximately 1495 cu. cm. This was slightly 
above the average for 73 male Scottish skulls, estimated by 
Turner to be 1478 cu. cm. Still it should be mentioned that 33 
of these had a capacity of over 1500 cu. cm. 


The Cranial Length—The most posterior point of the skull 
as shown in Fig. 7 was found to be about midway between the 
lambda and the inion. The measurement from the glabella 
to this proved to be 182.5 mm. The distance from the gla- 
bella to the inion was 9 mm. less, namely 173.5mm. These 
measurements were less than the mean of 117 male Scottish 
_ skulls which was found by Turner () to be 186.6 mm. Con- 
trast this, further, with the mean glabella-inion length of 100 
aboriginal Australian skulls, which was found by Berry and 
Robertson (°) to be 179.5 mm., (unsexed) andthe mean gla- 
bella-inion length of 44 aboriginal Tasmanian skulls (°) which 
was found by the same two observers to be 173.1 mm. It is 
also significant to contrast this cranial length with 190 and 
199 m m. which were the measurements found by the author 
in two markedly dolichocephalic New Heb:zidean skulls. 


The Maximum Cranial Breadth —This measurement proved 
to be 147.5 mm., which was just below the average for 114 
mals Scottish skulls), but was much greater than the mean 
maximum breath of 100 Australian skulls which was 130.7. 
mm., (unsexed) according to Berry and Robertson, (*) and 
also much greater than the maximum breath of two Melane- 
sian skulls recently recorded by the writer ()—122 and 128 
mm. 


The Cephalic Index.— This was calculated to be 80.8, a 
result which practically accorded with the figure estimated by 
Mr. H. Piers, the Curator of the Nova Scotia Provincial 
Museum, and noted by him on the descriptive label attached 

to the skull. The cranium was thus definitely brachycephalic, 
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which I was always taught to accept as the prevailing type 
of skull amongst North American Indians. However, Hrd- 
licka’s (*) recent work on the crania of the Eastern Indian 
tribes of the United States has quite dispelled that idea, for 
he found that only 10.9% of the male skulls of his series show- 
ed a brachycephalic condition. Still there is no doubt that 
the broad headed type according to Hrdlicka’s map was- 
fairly prevalent amongst the more Western Indian tribes, 
which merged southward into the high indices of the ancient 
Incas of Peru, and westward across the Pacific into the com- 
paratively broad headed Polynesians and Mongolians. On 
investigating this question in the case of other aboriginal in- 
habitants of the Western Hemisphere, I was much struck by 
the remarkably broad headed character of the wonderful 
Muniz collection of ancient Inca skulls. “) In Fig. 1. I 
prepared outlines of two of these (Crania Nos. 15 and 18) 
examined from above, for comparison with the Micmac skull 
(which is shown in the middle of the Fig.). All these were 
drawn to exactly the same scale, so as to make the degree of 
resembance still more striking. This result is all the more 
significant when compared with the average British cephalic 
index which is 76, thus placing it in the sub-dolichocephalic 
class of Broca(’) Again, it is possible that the Beothuck 
aborig nal Indians of Newfoundland (') were genetically re- 
lated to the Micmacs in some way, and in reference to this 
point it is of interest to note that Mr. Prest (°) found the ce- 
phalic indices of two aboriginal Beothuck Indian skulls in the 
Museum, St. Johns, Newfoundland to be 78.45 and 80.2, 
both of which were comparatively high. It is a well known fact 
that there was a considerable intermingling of French Acad- 
ian and Micmac blood, so that the high cephalic index of this — 
Micmac cranium may be of some help there, as the predomin- 
ant type of skull in France, in the British Isles, and in extreme 


1) None of these exhibited the artificial deformity frequently seen in the Incaskull. I wish to 
express my grateful thanks to Dr. J. W. Fewkes, Chief of the Bureau of American Ethnology 
for permission to publish outline tracings of these two erania from the sixteenth Annual Report 
of the Bureau of American Ethnology, 1894-1895 
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Western Europe generally is mesaticephalic. Before leaving 
the discussion of the cephalic index, it is however, just as well 
to repeat a note of warning I have given in previous papers; 
and it is this, that the same race may show examples of the 
extreme limits of variation of this index. For example Tur- 
ner °°) found brachycephaly in 35 out of 174 Scottish skulls 
Therefore though one found a single Miemac skull with a 
marked degree of brachycephaiy, one could not make the 
assertion that the whole tribe was brachycephahe. Hence my 
appeal for further material in order to ascertain the racial 
range of variation of this index. It may be mentioned here 
that the cephalic index and the configuration of this Miemae 
cranium closely correspond to those of the ‘‘Burlington County 
skull’? described by Hrdlicka.“ 


The Index of Cranial Height—This was found to be 73.09, 
thus placing the skull in the metriocephalic class. This figure 
is in striking contrast to 65.5 and 68.1 which were the indices 
of cranial height recently recorded by the writer in two Melan- 
seian skulls, “) thus locating these skulls at the lowest limit 
of the tapeinocephalic class. It may be noted in passing that 
the index of cranial height for the British type of skull is 
71, ‘*) which locates it at the upper end of the tapeinocephalic 
group. . 

The Breadth-Height Index.—This cranial index has been very 
little exploited, but I am glad to find that an authority like 
Turner “") advocated its use very strongly. In this Miemac 
skull the index proved to be 90.5, this rendering it platycha- 
maecephalic. This latter title was suggested by Turner(®), 
who pointed out that in brachycephalic skulls the breadth 
was usually greater than the height, and that certainly proved 
to be the condition in this instance. The height according 
to the index was of course 90.5% of the breadth. 


The Nasal Index.—The nasal bones and the septum were 


markedly deflected to the right, evidently due to some acci- 


Ki 
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dent during life. However, this apparently did not occur at 
the time of the accident which caused the death of the indivi- 
dual as the bones showed no recent fracture, nor even signs of 
osseous thickening that would indicate an injury even more 
remote. This distortion of the nasal bones did not effect the 
nasal index in any way., The nasal width was found to be 
exactly half the nasal height, the mdex thus being 50, and 
placing the skull in the mesorrhine group. Compare this with 
the index of 54.9 recorded by the author in a Melanesian 
skull () which was thus markedly platyrrhine, and indicated 
a very wide nasal aperture, which is, of course, the condition 
in all the lower races of modern mankind. The nasal index of 
the Micmac skull proved to be the same as that of the Mon- 
golian type of skuli, which is given by Flower  *) as averaging 
50, and itisfurther of interest to note that this figure is inter- 
mediate between the lowest types and the British type of 
skull where the average index was found by the same observer 
to be 46 (leptorrhine). 


The Alveolar or Gnathic Index —The -basi-nasal and the 
basi-alveolar lengths proved to be exactly the same, namely 
104 mm., so that the alveolar index was obviously 100, thus 
placing the skull in the middle of the mesognathous class(*) 
(Flower)(*): The projection of the jaws proved however,to be 
almost entirely of the subnasal variety which corresponds 
to the condition met with in the Andamanese skull”). The 
upper part of the face certainly looked definitely orthogna- 
thous. The most significant fact regarding this index was 
that it practically corresponded to the figure for the average 
Mongolian type of skull, thus providing one more feature of 
affinity between the North American Indian and the Mongo- 
lian. 


The Stephano-Zygomatic Index.—This index was calculated 
as 83.3, the result being that the zygomatic arches were to- 
lerably well exposed when the skull was viewed from above, 
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thus placing it in the phaenozygous group. It was, however, 
not nearly as phaenozygous as the two Melanesian skulls 
recently described by the writer, where the figures were 73 
and 71, and represented the lowest ebb for this index. The 
average stephano-zygomatic index for the European male is 
just over 90), so that this Micmac skull, so far as this index 
was concerned, occupied a remarkably intermediate position 
between the highest and the lowest types of modern Hominidae. 


The Orbital Index.—This is admittedly a rather variable 
cranial index, but it exhibits some consistent features: For 
example, it is persistently high in allthe Mongoloid races. 
It is therefore not surprising to find that this Miemac skull, 
whose cranial indices have been already shown to possess 
some close Mongolian affinities, should exhibit an orbital 
index of 88.04, thus placing it at the highest limit of the me- 
sosemic group. In order to lend further emphasis to this point 
it is of value to contrast the above figure with 80 and 81 which 
were the orbital indices recently recorded by the writer in 
two Melanesian skulls). In the memoir dealing with these 
and also in another paper’) I discussed the influence which the 
degree of development of the frontal and maxillary air sinuses 
exerts upon the orbital contour, so that it will not be necessary 
to dilate further upon this topic. It is however, important to 
point out that the height of the orbital aperture is greater in 
all the Mongoloid races than in the European, and this fact 
of course accounts for the high degree of index yielded by these. | 
It is therefore strange that as regards this index the European 
skull occupies a position intermediate between the Mongoloid 
and the lowest races of modern Hominidae. 


The Mazillo-Facial Index. Broad headed races are also 
broad faced as a rule, though this is by no means infallible. 
The index in this skull proved to be 47.03, so that it followed 
the above rule consistently and was brachyfacial or chamae- 
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prosopic, the index in this case conveying the information 


that the facial breadth was slightly more than twice the facial 
height. 
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Fig 2. shows the superiority of the Micmac skull when 
compared with the outline of the Java calvaria (shown in 


dotted outline). Both crania are drawn to the same scale, 
which intensifies the marked post-orbital constriction of the 
Java specimen. Note further how the heavy gorilla-like 
supraorbital ridges of the Java calvaria project beyond 
the well modelled frontal contour of the Micmac skull. 


The Fronto-Parietal Index—This cranial index has been 
much exploited. during recent years in relation to the study of 


the calvaria of fossil man, and has proved itself to be a val- 


uable addition to modern craniometriecal methods. In order to 
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introduce the subject of this index it is useful to mention first 
of all that the minimum post-orbital diameter of the Java 
ealvaria (°) (Pithecanthropus erectus) is’ only 87 mm. The 
fronto-parietal index for Pithecanthropus was found to be 
65.4, which meant of course that the minimum post-orbital 


alas G5 0S 250 ants 
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Fig 3 demonstrates the fact that the Miemae skull was 
better filled than the Neanderthal calvaria, especially in 
the region of the post-orbital constriction. The Nean- 
derthal specimen is shown in dotted outline and both crania 
are drawn to the same scale. Note how the prominent 
Neanderthal supraorbital ridges project beyond the Mic- 
mac frontal contour. 
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diameter was 65.4% of the maximum parietal width. The 
fronto-parietal index in this Micmac skull was calculated to be 
71.5 which compared unfavourably even with that of a Melan- 
esian skull, recently recorded by the author as 72.6. This 
detrimental comparison was partly explained by the fact that 
the maximum parietal width of the Melanesian skull was very 
low, namely 128 mm. This remarkable post-orbital con- 
striction imparts a characteristic outline to the Java calvaria, 
as well as to the crania of the anthropoid apes, when studied 
from above. Fig. 2 shows the Java calvaria (in dotted out- 
line) and the outline of the Micmac skull drawn to the same 
scale and seen from above. The minimum post-orbital dia- 
meter was 87 mm., in the Java skull, and 105.5 mm., in this 
Micmac skull, while the maximum parietal breadths were 133 
and 147.5 mm., respectively. This Micmac skull thus exhi- 
bited a considerable degree of filling out of the general cranial 
contour, and more particularly a laudable attempt to obli- 
terate the post-orbital constriction. In Fig. 2 this latter effect 
is seen to be in marked contrast to the retraction of the Mic- 
mac frontal contour on each side of the mesial plane, the 
evolutionary scheme underlying this, no doubt, being to re- 
move as much trace as possible of the heavy gorilla-like sup- 
raorbital arches of the Java calvaria. Fig. 3 which exhibits 
outlines of this Micmac skull and the Neanderthal calvaria 
(in dotted outline) drawn to the same scale, will be found to 
present several points of interest. Note in the first place the 
superiority of this Micmac frontal contour, as compared with 
the projecting supraorbital ridges of the Neanderthal speci- 


men. The minimum post-frontal diameter and the maximum 
parietal breadth of the Neanderthal calvaria (“) were 107 and 
147 mm., respectively, which it may be noted were practically 
the same as those of this Micmac skull, but the Neanderthal 
calvaria was 199 mm., in maximum length, so that when re- 
duced to the same scale, the relative superiority of this Mic- 
mac skull in all its transverse dimensions was at once apparent. 
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Fig. 4 exhibits outlines of the Micmac and the Pilt- 


down crania (Smith Woodward’s first reconstruction), | - 


viewed from above and drawn to the same scale. The Pilt- 
down specimen is shown in dotted outline. The superiority 
of the transverse dimensions of the Micmac skull is only 
relative, owing to its being shorter than the Piltdown 
cranium. The frontal contours of both skulls are seen to 


coincide exactly. 


As shownin Fig. 4, the frontal contour of the Micmac skull, | 
when drawn to the same scale, was found to coincide with that — 


of the Piltdown skull ©) (Smith Woodward’s first reconstruc- 
tion).(’) Otherwise the slight relative superiority of this 


Micmac skull is at once apparent, though the post-orbital _ 


(1) The-writer understands that Smith Woodward has prepared a second reconstruction 
I have so far had no opportunity to 


which exhibits a greater cranial capacity than the first. 
eximine this second model. 


> 
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diameter and the maximum parietal breadth were actually 
slightly greater in the Piltdown specimen (112 m m., and 150 
m m., respectively). The maximum Piltdown cranial length 
was, however, 190 mm., ascompared with 182.5 mm., which 


of course detracted shghtly from the breadth when both 
. 
crania were drawn to the same scale. 
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Fig. 5 exhibits outlines of the Micmac skull and a Melane- 
sian skull, drawn to the same scale and viewed from above. 
The Melanesian cranial contour is represented in dotted 
outline and is seen to be comparatively deficient in all its 
transverse dimensions, but particularly so in the region 


of the post-orbital constriction. Indeed itcompares un- 
favourably to a slight degree even with the Neanderthal 
calvaria (ig. 3) and in common with that, exhibits the 


prominent supraorbital ridges which project well beyond 
the line of the Micmac frontal contour. 
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Fig. 5 is an outline of a Melanesian skull (in dotted outline) 
drawn to the same scale as the Micmac skull which will be 
observed to exhibit the superiotity of its transverse dimensions 
in every way. Note for example its smooth rounded frontal 
contour as compared with the heavy supraorbital projections - 
of the Melanesian skull. Observe again how poorly filled is 
the Melanesian skull, particularly in the region of the post- 
orbital constriction. In fact it will be noted on comparing 
this with Fig. 3 that the contour of the Melanesian skull 
shows a grade actually inferior to that of the Neanderthal 
skull, and might indeed almost be regarded as a half way stage 
back to the Javatype. (See Fig. 2). 


The Calvarial Height Index.—The calvarial height was 98.5 
mm., which yielded a calvarial height index of 56.7. This: 
was practically the same as the average index for two Melan- 
sian skulls recently recorded by the writer in Vol. XIV of these 
Transactions, (’) but is distinctly better than the average of 
100 Aboriginal Australian skulls (unsexed) which was recently 
given by Berry & Robertson (“) as 53, though inferior to the 
average of 32 European skulls which was given by the same 
two observers as 59.8.(°) The salient point to be noted, how- 
ever, was that the figure was well within the range of varia- 
tion for even the European type of skull (54.4 to 66.2). It 
may be noted in passing that this index exhibits a marked 
improvement when compared with those of the Java calvaria 
(34. 2), the Neanderthal calvaria (40.2), the Piltdown skull 
(47.3)() and the Cro-magnon skull (50). 


The Bregmatic Angle.—This angle was ascertained to be 60° 
(See Figs. 6 and 7) which is certainly within the range of var- 
iation for the higher races of modern Hominidae. In fact I 
find from tables of comparison of this angle, furnished by 
Berry & Robertson, (°) that it was almost exactly the same 
as the mean average for forty European skulls, namely 


(1) This was calculated by the writer from the list of cranial measurements by Smith Wood- 
ward of his first reconstruction of the Piltdown cranium. 
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59.9°, the minimum of this series being 54° and the maximum 


Fig. 6 has been devised for the purpose of comparing the frontal contour, 
the glabella-bregma chord and the bregmatic angle (BGI) of the Piltdown 
cranium (Smith Woodward’s first reconstruction) with those of the Micmac 
skull. It will be noted that though the Piltdown bregmatic angle (50°) 
is smaller, yet its frontal cranial curvature shows a greater superiority and 
thus does noi fall much short of the Micmac cranial outline. GB & GI re- 
present the glabella-bregma and glabella-inion lines respectively. 


68°. The angle in this Micmac skull was greater than that 
recently recorded by the writer () in two New Hebrides Me- 
lanesian skulls (55° and 59°) and exhibited a pronounced 
superiority over those of the Java calvaria (37.5°) and the 
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fossil hominidae such as for example Neanderthal man (44°), 
Piltdown man (50°) and the Cro-magnon man (54°). Fig 6 
has been devised for the purpose of comparing the bregmatic 
angle in the Micmae and the Piltdown crania. This angle it 
may be noted is included between the glabella-bregma (G. B.) 
and the glabella-inion (G. I.) lines. The frontal curves of 
both skulls are exhibited in the mesial plane in the Fig., and _ 
it will be noted how effectively an increase in the size of this 
angle (in this case from 50° to 60°) raises the cranial roof dur- 
ing the evolutionary process, and thereby of course substan- 
tially increases its capacity. 


THe CRANIAL CHORDS AND CURVATURES. 


The Glabella-bregma chord which measured 100.5 mm., 
was comparatively short when compared with that of the. 
average European skull, which was given by Berry & Robert= — 
son, (") as 112.5 mm., (the average of five). This low figure 
probably was explained partly at least by the fact that this 
Miemac skull as a whole was comparatively shorter than the — 
average European type, and this would tend to shorten the x 
individual cranial chords and curvatures (Fig.7). It was even 
below the minimum range of variation for the European type 
which was 109 mm. The maximum distance of the frontal 
cranial are from the frontal chord was at a point 37.5 mm. 
from the glabella and measured 20 mm. This was less than 
the average for the Canadian skull, which I found to be about 
24 mm., and was less even than the distance in the Pilt- 
down skull which was supposed to be 24 mm., as Fig. 6 shows. | 
It is thus clear that any slight increase of this distance assists 
greatly in the ‘uplifting’ of the frontal cranial arc. For ex- 
ample, in Fig. 6 it will be noted that, though the bregmatic 
angle is much less in the Piltdown skull, the enhanced dis- 
tance between the chord and are brings it up very nearly to 3 
the outline of the Micmac skull. 
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The Bregma-Lambda Chord measured 109.5 mm., which 
was likewise below the European average of 112 mm., given 
by Biichner.(') The maximum distance of the parietal 
cranial are from the chord was at a point 52.5 mm., from the 
bregma and measured 26 mm., which was slightly above the 
European average (*) of 24mm. The post-parietal and supra- 
occipital areas of the cranial curvature were rather flattened 


as exhibited in Figs. 7 and 12. 


The lambda-Inion Chord was found to be 62 mm., which was 
just below the European average of 63 mm., as given by 
Bichner.(') The maximum distance of the lambda-inion 
cranial are from the chord was at about its centre and mea- 
sured 10.5 mm., which was practically the same as the 
European average of 11 mm.(*) 


The Inter-Malar Breadth—This amounted to 119 mm., 
and was therefore less than the interzygomatic breadth. This 
dimension proved to be practically the same as the average 
intermalar breadth in Turner’s (°) extensive series of Scottish 
skulls. 


The Antero-Posterior Diameter of the Foramen magnum was 
36 mm. This was practically the same as the average for 
7 male Munsee North American Indian Crania which was 
found by Hrdlicka “) to be 35 mm., and likewise appro- 
ximated to the average dimensions of this opening in a series 
of Scottish skulls, () which when ealculated from ‘Turner’s 
tables proved to be 35.3 mm. The relative size of the Fora- 
men Magnum in various races does not appear to yield any : 
definite factor of anthropological significance. 


The Palato-Mazillary Index.—The palato-maxillary breadth 
was 64.5 mm. and the length 57.5 mm., so that the palato- 
maxillary index proved to be 112.1, thus classing the skull as 
mesuranic. This result may be compared to 115.4 which was 
obtained in a Melanesian skull, thus placing it in the brach- 
yuranic class. This index does not appear to possess any inter- 


OF THE MICMAC SKULL-—CAMERON,. 25 


racial significance for the extreme limits of its fluctuations 
were found by Turner (°) to be present in his extensive series 
of Scottish skulls. For example, 19 of these crania showed in- 
dices above 120, and 11 possessed indices below 105. 


The Dental Index.—All the teeth had dropped out of their 
sockets, but it is evident that dll were present at death for the 
alveoli were deep and showed a healthy condition of the bone, 
though the fragile tissue of their front walls had been broken 
away here and there. The sockets for the molar and pre- 
molar series were very clearly defined, so that by measuring 
_ from the front edge of the first premolar socket to the pos- 
terior edge of the third molar socket an approximate idea of 
the dental index could be obtained. It worked out at 45.6, 
thus placing the skull in the megadont class, and rendering 
the dentition comparable to that of the lowest types of modern 
Hominidae. However, one meets occasionally with anoma- 
lies of this nature in single specimens of skulls. For example 
I found that the dentition was microdont in two New He- 
bridian skulls (") of the Melanesian type, where one would have 
expected a definite megadont condition. One cannot therefore 
rely on a small series of skulls, far less on any single specimen 
owing to the vagaries of the racial range of variation, which 
vitiates the value of all individual cranial indices and measure- 
ments. 


The Spheno-Mazillary Angle—I have usually found this 
to be a trustworthy cranial angular measurement, and I am 
bound to say that it provided a surprise in this skull, for it 
proved to be as much as 95° which was as great as in the two 
Melanesian skulls recently described by the author.(7) The 
angle is usually much smaller than this in the orthognathous 
skull of the higher races of mankind, and generally measures 
about 75° in Europeans. One would have expected to have 
found the spheno-maxillary angle in the -North American 
Indian about midway in size between the highest and the 
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lowest races of modern Hominidae, instead of being comparable 
to that of such a low type as the Melanesian. However, as 
this Micmae skull is a single specimen, I will not rest satis- 
fied until I have been able to estimate the size of this very 
important angle in numerous examples of North American 


Indian skulls. (Fig. 8). 
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The Spheno-Ethmoidal angle—This angular measurement 
provided even a greater surprise than the previous one for it 
was ascertained to be as high as 157°, which compared un- 
favourably even w:th such low cranial types as the Aboriginal 


Australian (") (153°) and the Melanesian (7) (151°). This 


ke the spheno-maxillary and 


-ethmoidal angles was practically the same size as in aboriginal Australian and 


Melansian types of skull. 


-9 shows the foramino-basal angle of the Micmac cranium which proved to be slightly 


Simian than the average European type of angle and lil 


& 


Fig 


more 
spheno 


angle was found to be 138° by Duckworth(") as, the average 
of two European skulls, so that the difference in its size amongst 
the highest and the lowest races of modern mankind was 
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very considerable. It may be mentioned that this angle ap- 
proximates to 180 in the anthropoid ape, and gradually di- 
minishes in size as one ascends the evolutionary scale. (Fig. 


8). 


The Foramino-Basal Angle.—This angular measurement 
consistently followed the previous two, and was found to be 
146° which was exactly the same as in the lowly evolved 
aboriginal Australian (") and the Melanesian. (’) This angle 
gradually increases in size as one ascends the evolutionary 
stem and measures 149° in the European cranium (") These 
three angular measurements clearly place this Micmac skull 
at a considerable distance from the European type of skull, 
and indeed, in a rather unfavourable inter-racial position; 
and I am therefore all the more eager to secure an early op- 
portunity of ascertaining their condition in a whole series of 
North American Indian skulls. (Fig. 9). 


SPECIAL STUDY OF THE FACIAL SKELETON. 


The author made a special study of the facial portion of the 
skull in the following way. Horizontal lines were drawn 
through the nasion, the lower borders of the orbits, the akan- 
thion, and the prosthion respectively. These divided the 
face into upper, middle and lower horizontal areas. On study- 
ing the relative proportions of these it was observed that the 
middle and lower areas were approximately equal in depth 
while the uppermost was distinctly more extensive in its 
vertical dimensions than the lower two. The points through 
which these lines are drawn are, with the exception of the 
lower orbital margins, recognized as fairly constant in posi- 
tion, though in the case of this skull the position of the pros- 
thion could be only approximately determined owing to slight . 
deficiency of the alveoli of the incisor teeth. Still it was con- 
sidered possible that this method of studying the norma 
frontalis of the skull might be utilized as an additional ecri- 
terion for determining the race of any given skull. I have so 
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ever, I found that the three horizontal areas in the Melanesian 
skull exhibited a very decided degree of difference from those 
of this Micmae skull in regard to their relative proportions. 
Fig. 10 has been designed to demonstrate this comparative 
difference. The Micmac skull (which is to the right) is an out- 
line sketch of the photograph shown in Fig. 11 and is not 
drawn to the same seale as the Melanesian skull (exhibited 
on the left). In the latter, the lower horizontal area shows 
a marked reduction in depth when compared with the Micmac 
skull, and is due of course to pronounced foreshortening, the 
result of an excessive degree of prognathism in this ease (an 
alveolar index of 106.7). On examining the two upper hori- 
zontal areas in the Melanesian skull it is at once observed 
that they are almost exactly equal in depth. (Fig. 10). 


It is evident, then, that this method disclosed a very pro- 
found inter-racial difference, so far as these two individual 
skulls were concerned. Indeed, the results look so hopeful 
and encouraging that I intend to apply this method to an ex- 
tensive series of skulls, when the opportunity arises, and would ~ 
cordially invite others who are interested in craniology to do 
likewise. 


The writer cannot conclude this paper without expressing 
his cordial thanks to Dr. J. W. Fewkes, Chief of the Bureau 
of American Ethnology, and also to Dr. E. Sapir, Head of 
the Division of Anthropology, Geological Survey of Canada, 
for valuable contributions of literature, and also for numer- 
ous references to the bibliography relating to the Physical 
Anthropology of the North American Indian. The comple- 
tion of this memoir would have been rendered impossible 
without the valuable help of these two gentlemen, which is 
hereby gratefully acknowledged by the author. : 
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EsKAR EXCAVATION IN Nova Scotra.—By WALTER H. PREsT, 
Hauirax, N. S 


Read 12 May, 1919. 


Among the interesting but much neglected branches of 
scientific work awaiting investigation in Nova Scotia is the 
exploration of eskars. I recently had the pleasure of section- 
ing an eskar at Middlefield, Queens County, Nova Scotia. 
I herewith give a general description of this section and the 
conclusions that seemed to me most reasonable and_ natural. 


This eskar crosses the road from Annapolis to Liverpool, 
about thirteen miles from the south coast. It is one of those 
described in a paper read by me at a meeting 
‘dle a of the Nova Scotian Institute of Science in 
eskar March, 1918.* The following description will 
give an idea of its structure and the conditions 

under which it was formed. 


Its general course is parallel to the south coast and 
direct across the drainage system of the province. In this 
peculiarity it is in accord with the great majority of eskars 
in Nova Scotia. As far as explored by me it begins on a low 
tableland about five miles west of the Port Medway River, 
descending the gentle slope for several miles toward that 
stream. However, as a local peculiarity, it inclines up stream 
as it approaches the Medway; crossing swamps and crossing 
successive elevations. It continues on the eastern side of 
the river with the same variations in height and course. In 
its approach to a wide meadow it has been spread out as if by 
the action of the waves of a lake of later age. Here much 
sand has been spread out in banks and flats. This could 
not have been so distributed except by the wave action of a 
shallow and wind-swept sheet of water. 


In the neighborhood of the Middlefield road this eskar 
is from 30 to 80 feet wide and from 5 to 16 feet in height, 


* On the nature ‘and origin of the Eskers of Nova Scotia. Trans. N.S. Inst. Sci., 
Vol. XIV. Pt. 4. The present paper is supplementary to the former and apol be read 
in connection with it. 
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being a’ very noticeable feature in the landscape. The sur- 
rounding country, especially to the north, is only moderately 
covered by glacial debris. 


The eskar material is evidently reworked drift. Like 

other eskars, its varied character and peculiar form are its 

, most striking features. They have been the 

Character Cause of much speculation as to origin and mode 

of Material of deposition. This eskar shows evidence of 

extreme changes in the conditions governing its 

deposition. Rapid evasion and quiet sedimentation are 

evident within a few feet or even inches of each other. A 

glance at the cross section will show the relation of these beds 
to each other. 


Beginning at the bottom of our excavation we find what 

appears to be a somewhat’ modified boulder clay. The 

depth of this could not be determined without a 

Sequence pump, as the soil contained a large amount of 

of deposits water. Above this a layer of fine clay, passing 

into a red bed of much worn rocks, No. 3, 

cemented by iron oxide. These indications of a rapid current 

and mineral precipitation are followed by an intensely black 

deposit of rocks, gravel and sand, No. 4. This has apparently 

been blackened by a precipitation of manganese oxide in 

addition to iron. This passes gradually into 

Metallic another layer of red iron cemented rocks, No. 5. 

precipuate These last three beds seem to have been the 

product of one period of rapid water transporta- 

tion. This question of mineral precipitation needs a more 

thoro and detailed investigation than I had time to carry 

out; but the modus operandi is probably the same as that 
which fills our brooks with bog iron and manganese. 


On this iron cemented bed of coarse material is laid a 
thick bed of well-assorted gravel, graded to a wonderful 
_ degree of perfection. One would think that human intelli- 
gence had been used in the process. It is the thickest bed 
in the section. Its sides, especially on the south, was eroded 
before the next bed, No. 7, was laid down, This consists of 
rounded rocks, gravel and sand, evidently deposited by a 
very rapid, but at times a variable current. It also suffered 
erosion, before the next bed, No. 8, was laid down. 
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Beds No. 8, 9 and 10 were deposited under a variable 
but gradually lessening turbulence of waterflow. First, gravel 
and coarse sand, then fine sand. .Then came a 
Variable rather sudden change to extremely quiet condi- 
conditions tions when a very finely laminated clay was laid 
down. This clay could be deposited only when 
a former outlet was dammed by debris and the resultant 
current capable of moving only the very finest material. 
This tranquil condition ended in a period of slight erosion. 
On the fine clay was laid the fine sands of bed No. 11, 
followed again by erosion which cut deeply into the southern 
side of the eskar. The cause of this erosion is 
Erosion __ referred to later. 
Then succeeded alternating conditions, during 
which were deposited the gravel and sands of 
bed No. 12 and the coarser material of bed No. 13. 
Thence, to the top of the eskar, the deposits showed the 
results of alternating rapid and moderate currents. All these 
upper beds showed the confusing postglacial effects of frost ~ 
and the growth of vegetation. 
Now let us summarize the possible history of this deposit. 
At the beginning we have a provincial if not a continental 
glacier. All large glaciers show crevasses, and 
Summary our Nova Scotian glacier could hardly have been 
of history an exception. The cause of the formation of ice 
crevasses is evidently a tension or strain which 
reaches its breaking point where the slope of descent changes 
to one more or less steep. This is the case both in Greenland 
and on the Antarctic continent. It must have been so at 
Middlefield, where we have to the south a gentle tho fairly 


even slope and to the north a flat lake region. And yet this. - 


eskar does not lie exactly on the edge of the lake region, but 
a short distance to the south. At the edge of the lake region 
we have a few short ridges, evidently the beginning of another 
system of crevasses, which in time might have become the 
seat of a prominent eskar. 
We have here support for the belief ‘hind crevasses, after 
‘their successive formation across a continental ice sheet, 
were carried forward in the general denned 
The until climatic changes called a halt. The surface 
Crevasse : : ; 
theory water, pouring into the debris gathered each 
summer, sufficed to keep the crevice open until 
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the melting ice added to the accumulation and formed a 
permanent eskar. I think all wil! agree that where the 
slope is so slight as in Maine and Nova Scotia, no advance 
was possible after the mass and moving power of the tce had 
dwindled to a certain point. When this stage was reached 
its dissolution began. Only then began that re-erosion and 
redeposition of stratified eskar material that is so noticeable 
a feature of these deposits. 


It has been objected by some, that hills and other local 

irregularities would mark the icefields with a system of~ 

radiating cracks. I admit this where the ice 

Objections was thin or the elevations were increased to 

mountains. But I cannot think that a 300 or 400 

foot hill would be noticeable under an ice sheet 

Plasticity 5,000 to 10,000 feet thick. And besides, the well- 

of ice known plasticity of ice enables it to accommodate 

itself to extreme irregularities of surface. This — 

fact is attested to by the testimony of many 

explorers and investigators. For this reason small and local 

cracks not enlarged by running water would certainly close, 

freeze up and disappear in winter. But the immense cracks 

formed along the slopes of a continental glacier are too wide 

- and deep to be thus easily disposed of. That 

Permanent they were not thus disposed of is evident to all 

crevasses who have read the account given of them by 

Arctic and Antarctic explorers. Only in great 

icefields could such deep and lasting crevasses be formed. 

Even there the smaller cracks would close or refill with ice 

before they could gather enough material to keep them open 

until a higher temperature and a flow of water made them 

permanent. The size of the larger cracks must have made 
them permanent from the first. 


I have made the claim that the edges of the cracks thus 
formed may be used as an eroding tool. But it has been 
objected that on account of the plasticity of ice 

Erosion all cracks may close before being used in the 
ice cracks work of erosion or as a place for the deposition 
of debris. That all cracks do not do so we have 

these facts to the contrary, viz.: Shackleton, Nansen, and 
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others, tell us that on sunny days the surface water from the 
melting ice disappeared in wide deep cracks in the centre of 
vast icefields. That these crevasses never became full is 
ample evidence that the water passed away in the depths of 
these channels. Even the supposed subglacial streams must 
be fed thru crevasses from the surface, else where would the 
water come from?—andif not permanently open, where would 
the water go? This melting of the surface ice 
Only is a common summer occurrence, and can be the 
Sr ivnler only possible source of water in the great ice 
sheets of the glacial age. I doubtif any crevas- 
ses could close permanently in a latitude where summer 
melting was possible. This, added to the eroding power of 
the debris incorporated in the base of the ice sheet, must in 
ages prove ample for all the results noted. 


We know that frozen or cemented basal drift is and has 
been ridden over by advancing ice sheets. Such instances 
have been noted in Dawson’s Acadian Geology and numerous 
other works. We know that frozen or cemented till-is often 
loosened by the percolation of water. Also it must be acknow- 

ledged that the impact of surface water, descend- 

Erosion by ng as Polar explorers saw it, for perhaps 1,000 

falling water feet, must without doubt be a very effective 

eroding agent. It may also be doubted whether 

the lower ice edge in a glacial crevasse is capable of eroding the 

underlying drift. We know that the frontal edge does so. 

Knowing this, we cannot doubt at least the moderate erosive 

power of an ice edge many miles to the rear, where the ice 

sheet is probably many times thicker and the weight im- 
mensely greater than at the front. 


Thus even before the cessation of glacial movement the 
churning effects of summer torrents from the glacial surface 
would wear and polish the debris for the grading 

Churning and stratification of a later age. It may be 
effects reasonably concluded that this torrential action 
recurred each summer for many ages before all 

forward movement of the ice sheet stopped. We are also 
compelled to admit that under these known conditions the 
debris in these crevasses must be subject to much greater 
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wear than the compact and frozen till in the inequalities 

beneath the ice sheet. Its orderly stratification 

Age of was therefore possible only in the closing stages 

Stratification of the ice age, when moderate tho often inter- 

rupted currents transferred the debris along the 

crevasse from higher to lower grounds. Slight movements 

along the line of glacial action after stratification had begun 

would account for the curved and distorted layers noted by 
some observers. 


So far, I have been using as working theories only the 
observations of the most reliable explorers—facts which 
none of us would have the temerity to doubt. 
Evidenc? Readers of the works of Arctic and Antarctic 
ibe tg explorers will acknowledge the actual operation 
at the present time in the polar regions of what 
I propose to call the Crevasse theory of eskar formation. 
Only this small doubt remains; We cannot see 
A feeble the Polar eskars as we see our own. But doubt 
doubt in this case would be the same as if we emptied a 
scuttle of coal into a deep dark hole, and then 

doubted its presence there because we could not see it. 


To return to the treatment of more local details we 

may note some peculiarities of the Middlefield eskar. One 

is the absence of large boulders; in fact the entire 

Leal absence of anything but the most well-worn and 

peculiarities rounded rocks of any kind. Even river and 

lacustrine boulders do not show a more intense 

torrential action. Nothing less than the most violent and 

long-continued agitation, as under a torrent of water falling 
from an immense height, could show such results. 


In regard to the absence of large boulders, those being 
firmly bedded in the ice sheet could not have been easily 
overridden and swept into the maelestrom of aqueous action 
unless in the course of the crevasse. Large boulders would 
more probably be carried forward in the general ice movement. 


Another peculiarity is the abrupt enlargement of the 
upper end of the Middlefield eskar on the eastern side of a 
flat tableland. This enlargement is a perfectly natural result ° 
of the enlargement of the highest part of the crevasse by the 
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fall of surface water at the first possible point of entrance 
where the ice was thinnest. 


And now let us review as far as possible from the limited 
local evidence at hand the successive processes that brot 
about the present form of the Middlefield eskar. 


Review of At the bottom of the Middlefield crevasse, 
Evidence after the final pause of the ice sheet, began a 
sight erosion. This depression was afterwards 

filled in with modified drift. Its then stationary character is 
shown by the fine sediment that followed this erosion which 
was deposited among the exposed rocks of the boulder clay. 


This deposit is shown as No. 2 on the sectional 

Insufficiency plan. The conditions accompanying the de- 

bu Sos position of this fine clay prevents the acceptance 

of any of the theories of origin usually applied. 

A glacial lake on the slope of this watershed is an impossibility. 

A super-glacial stream would have no source of debris supply. 

A subglacial stream on the top of a watershed could not 

wear and polish the eskar material at its very beginning as 

this was polished. None of these theories can explain all 
the peculiarities of eskars. 


A crevasse dammed by debris is the only explanation 

that will account for quiet water on the slope of a watershed, 

and its retention at such a high level. We find 

The only evidence here for the belief that each stage of 

solution erosion provided material for the damming of 

the crevasse and the beginning of a quiet water 

stage in which was deposited the finer material of the next 
beds. 


Beds No. 3, 4 and 5 show turbulent water conditions 

in a bed of smoothly worn boulders. The most striking 
peculiarity of these beds is that they show the 

A striking precipitation of mineral matter instead of clay. 
feature - Beds No. 6, 7, 8,9 and 10 make a series 
which show an increasing current to No. 7, and 

then a decreasing tho irregular current which ended in the 
extremely quiet water deposit at No. 10. The important 


42 ESKAR EXCAVATION IN NOVA SCOTIA.—PREST. 


information conveyed by this clay bed will be referred to 

later on. Then came a slight change in condi- 

sa eae tions and a stronger current covered the clay 

deposition With sand. (Bed No.‘11). Then came a period 

of erosion which cut away both sides of allthe 

beds from No. 6 to No. 10. This was caused either by the 

removal of a debris dam or by an increase of temperature and 

a more rapid melting of the ice and a consequent increase in 

the flow of water. 

One result of this erosion was that the southern side of 

the eskar is the most steeply eroded, while the northern slope 

is broader and less steep. These facts tell a tale 

_ An of great import. Nearly all of us have noticed 
important +. = : 

evidence  m ice-filled road drains, how a crack becomes a 

watercourse which fills with earth as the crack 

grows larger. If the crack ran north and south nothing 

worthy of note happened. But if it ran east and west the 

north side received more sunlight than the south side. And 

as the north side melted faster, the debris spread out on that 

side while lying higher and closer to the south or shady wall. 


The Middlefield eskar tells us the same tale. A tale of a ~ 
time when high ice walls enclosed and overhung the debris 
there and the slanting southern sunlight shone 

The only Only on the northern wall. The south wall, 
solution always in the shadow, could melt but slowly, 
and the debris lying against it was eroded but 

little, long retaining its steep face. The north wall of the 
crevasse receding faster, gave more room for the eroded 
material, hence the gentle slope. Nature’s records here seem 
to be clear and easily read. The relative slopes of the sides 
of an east and west eskar are important evidences of origin, 
and I much desire such information from other investigators. 


I must say here that while evidences of such erosion are 
noticeable on the lower layers they are not so prominent as 
on the beds numbered from 6 to 11. 

This erosion was the beginning of new conditions brot 
on by increasing waterflow. the result probably of increasing 

temperature. Strong currents covered the lower 
Agreement beds with unconformable layers of generally 
sleet coarse but variable character. Large rocks alter- 
nate with small rocks, gravel and sand. The upper 
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layers are confused by the growth of vegetation and the effects 
of frost. 


We have.in this eskar evidences of two periods of erosion, 

two periods of deposition, and a period of mineral precipitation. 
These represent apparently, no sudden changes of 

Pea! climate or inerease or decrease of rainfall, but 
evidence  Ouly the conditions seen in the average rapid 
stream. There the erosion and transport of 

material forms or removes pools and rapids as a river erodes 


its bed. 


In drawing conclusions from these observations we must 

remember that this section was made on but one portion of 
a long ‘eskar, which differed in height, breadth, 

Evidence nd environment in its different parts. It is 

limited only by averaging the results from many sec- 
‘tions that correct conclusions can be arrived at. 

I think however that the following may be accepted as 

a working hypothesis. The eskar material, while being 
gathered, was thrust forward in the general glacial 

A working Movement. All this time the enclosed debris, 

hypothesis according to evidence of polar expeditions, was 
subject to the most tumultuous agitation by the 

streams of water poured into the crevasse by the melting | 
summer sun. This was the first stage of -eskar formation. 


Then came a pause and the process of stratification. 
The melting ice gave up its enclosed material, adding to that 
_already gathered. And this material was continually worn, 
rolled, and gradually shifted from higher to lower levels as 
long as water remained in the crevasse. This condition, of - 
course, ended on the higher sooner than on the lower ground. 
But all these conditions were localized and probably repeated 
many times in the same place as the ice sheet proceeded 
toward its dissolution. 


That water transport of heavy material has thus been 
effective is seen in the immense eskars that traverse river 
valleys. Such a ridge is seen at Nine Mile River, 

= eer Hants County, Nova Scotia. Here is seen an 
None Seotic enormous eskar 50 feet high and often 300 feet 
wide. It traverses the valley, usually parallel to 

the river but sometimes crossing it. There is evidence to 
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show that the river once ran at this high level. To do so it 
must have occupied a glacial crevasse until the ice melted 
enough to allow it to occupy its original bed. We may 
reasonably conclude that during this time all the material 
that would otherwise have been transported in lower channels 
filled the crevasse. 


The same enormous valley eskars are seen in the basin of 
Enormous the Ashuanippi and other rivers of Labrador. 
eskars of Details concerning these eskars have been pub- 
Labrador \ished by the Canadian Geological Survey. 


A friend has drawn my attention to the frontal theory of 
eskar formation advanced by W.B. Wright, of the Geological 
Survey of Iceland. In this the essential condi- 
The tion is the presence of stagnant water along a 
Frontal . : : 
theory  Yetreating ice front. In reply I must say that 
such a conditioncould not apply on this gradually 
sloping watershed where the wide river valley offers no obstruc- 
tions capable of forming anything larger than pools and ponds. 
These long ridges of variously bedded deposits of varied 
character means locally confined and swirling currents and 
changing conditions of very local extent. Only on the low 
lands where lakes are possible is the debris from the eskar 
spread out in wide banks of regular stratified material. 


Trowbridge, writing onthe eskars of the west, notes that 
eskars are more common on rough than on level country. 
For instance, hundreds are seen in Maine and 

Evidence Sweden, while on the Upper Mississippi they are 
FN er This is valuable evid d indi- 
West y rare. is is valuable evidence, and indi 
cates the need of inequalities of surface for the 


production of the tension needed for the formation of crevasses. 


Finally, I will put this problem to opposers of the crevasse 

theory of eskar formation: How could the quiet water 

necessary for fine clay deposition on the top of an — 

cheat eskar, and on the slope of a watershed, ever have 

problem been retained except by enclosing walls that 
have since disappeared? 


In my former paper on Eskars read before this Institute 
Former in 1918, I maintained the crevasse theory of 
paper the origin of eskars. I still see no reason to 
on eskars alter my conclusions. 
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Before closing I must note a detailed examination of a 

road cutting thru an eskar near Pictou town made by Dr. A. H. 

MacKay, Superintendent of Education for Nova 

Work of | Scotia.* These details were handed to the Cana- 

Dr. Mackay dian Geological Survey by Hugh Fletcher, 

and if not destroyed must be available yet. I 

regret not being able to compare them with my own observa- 
tions. 


In coneluding this description I must thank those whose 
generosity has made possible the cutting of the first section 
thru an eskar in Nova Scotia for purely scientific purposes. 


* Dr. MacKay maintains that the Pictou Town eskar is best accounted for on the Cre- 
me ee none of the other theories can account for all the conditions observed. 
—The itor. 


THE PHENOLOGY oF Nova Scotia, 1918.—By A. H. 
MacKay, LL.D. 


(Read by title, 12 May, 1919.) 


These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the 
school-room the flowering or other specimens when first 
observed, for authoritative determination by the teacher, 
who generally credits the first finder by placing the name 
. and the observation on the honor roll section of the blackboard 
for the day. The teacher, after testing the correctness of 
the observation, marks it on the schedule with which every 
teacher is provided—a copy of which is sent in to the Inspec- 
tor with the school returns at the end of June and January. 

The following tables are compiled from 171 of the best 
schedules out of the 350 sent in. The selections were made 
and compiled under the direction of Mr. H. R. Shinner, B. A.., 
and Miss Frances Foley, of the Education Department. 

The schedules for each year are carefully bound up in a 
large annual volume, which is placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the 
different belts, slopes or regions, have been rural science 
teachers who have most distinguished themselves as instruct- 
ors. They were selected for the purpose on the recommenda- 
tion of the Director of rural science education. The sheets 
from which the provincial phenochrons. are calculated are 
also bound in annual folio volumes for ease of consultation 
and preservation. 

The Province is divided into its main climate slopes or 
regions not always coterminous with the boundaries of 
counties.. Slopes, especially those to the coast, are sub- 
divided into belts, such as (a) the coast belt, (b) the low 
inland belt, and (c) the high inland belt, as below:— 


No. Regions or Slopes. Belts. 
I. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 
(ce) High Inlands. 
II. Shelburne, Queens & Lunenburg Co’s, o ~ 4 
III. Annapolis and Kings Counties, (a) South Mts., (b) Annapolis 
Valley, (c) Cornwallis 
Valley, (d) North Mts. 
IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 


(c) High Inlands. 

VY. Halifax and Guysboro Counties, ‘ ‘“ ‘“ 
VI.A.Cobequid Slope (to the south), nee “ & 
VI.B.Chignecto Slope (to the northwest), st “ ‘“ 
VII. Northumberland Straits Slope (tothen’h), “ ‘6 & 
VIII. Richmond & Cape Breton Co’s, se “ “ 
IX. Bras d’Or Slope (to the southeast), és tc “6 
X. Inverness Slope (to Gulf, N. W.), “ ie ' 

The ten regions are indicated on the outline map on the next page. 
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NOVA SCOTIA. 1918.=MACKAY. 595 
~ THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS, Nova Scoria, 1918. 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 


OBSERVATION REGIONS. 
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56  PHENOLOGICAL OBSERVATIONS IN N. S., 1918.—MACKAY 
THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS, NOVA Scctia, 1918. 


The indices indicate the number of stations from w hich the Thunderstorms 
were reported on the day of the year specified. 


OBSERVATION REGIONS. 
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A MetTHop ror Makiné Metuyt VIoLeT.—By HENRY 
JERMAIN MAupDE CREIGHTON, Dr. Sc., ASSISTANT PROFES- 
SOR OF CHEMISTRY IN SWARTHMORE COLLEGE, Swarthmore, 
Pa., U.S. A 


( Read- 12 May, 1919 ) 


In the year 1860, C. Lauth began to study the action on 
mono- and dimethylaniline of those oxidizing agents which 
produce rosaniline, and as a result of his efforts a beautiful 
violet dye, now known as methyl! violet in contradistinction to 
Hofmann’s violet, was placed on the market in 1866. The 
discovery and preparation of this dye represent a logical 
step forward from the manufacture of magenta (homorosani- 
line chloride), even though the processes by which methyl 
violet is made at the present time bear no relation to any of 
those by which the latter is prepared. The popular misnomer 
“aniline dye’’ may justly be applied to methyl violet, for 
it is one of the few synthetic dyestuffs which can be traced 
back to aniline as a starting point. 

The name methyl violet is used to designate a number | 
of triphenylmethane dyestuffs which are derived from the 
parent substance sags -rosaniline, 


CeH,.N He 


7 a 
pss C,Hs.NH,, 


by partial or complete substitution of the hydrogen atoms 
of the amino groups by alkyl groups. Since substitution in 
a compound by batho-chromic groups (methyl, ethyl, hydroxy- 
methyl, etc.) is attended by a displacement of the absorption 
bands towards the red end of the spectrum, causing the 
color of the substance to pass successively into the yellow, 
orange, red, purple and violet, the substitution in para- 
rosaniine by alkyl groups caused the red color of the former 
to change to violet, the shade of the violet color of the derived 
substance approximating more closely to the blue or red 


(57) 
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according as the number of alkyl groups is greater or less. 
The red or blue shades of the various alkyl substitution 
products of para-rosaniline are Usually denoted by affixing 
to the name methyl violet the letters R, 2R, 3Ri-B 25,28; 
etc. Thus Hofmann’s violet, which is a mixture of the 
lowest substitution products of para-rosaniline, gives shades 
corresponding to the letters R, 2R and 3R. On the other 
hand methyl violet, as prepared in the manner described 
below, is essentially a mixture of the hydrochlorides of penta- 
and hexamethyl-rosaniline, 


C,H:.NH(CHs) CsHs.H(CHs)2 


<e C.HuN(CH;), and SG CsHs.N(CHs)a 
~ CsHu:N(CH:)2C1 CeHa:N (CHC, 
and accordingly gives bluer shades than Hofmann’s violet, 
which correspond to the letters B and 2B. <A preponderance 
of the penta-compound gives a methyl violet B, while an 
increase in the proportion of the hexa-derivative produces 
a methyl violet 2B. 

Methyl violet B or 2B is formed by the action of a number 
of oxidizing agents on dimethylaniline. The first step in its 
formation is the production of formaldehyde and monomethyl- 
aniline: 

2C6Hs.N(CHs)2 + 02 = 2CH20 + 2C,.H;.NH(CHs). 


Part of the formaldehyde, which supplies the so-called 
methane carbon, then combines with one molecule of mono- 
methylaniline, two molecules of dimethylaniline and one 
molecule of oxygen to form the penta-carbinol base: 


CH,0 + CeHs.NH(CHs) + 2CsHs.N(CHa)2 + O2 = 


ee CeH.,NH(CHs) 


i C,Hs.N (CH,)2 + 2H20; 


Se 


H CeHs.N(CHs)2 


while part of it combines with three molecules of dimethyl- 
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aniline and one molecule of oxygen to form the hexa-carbinol 


base: 
in CeH4.N(CHs)o 


CH,0 am 3C.sH;.N(CH3)2 - Oo = =o CsHs.N(CHs3). 


ae C.H:.N(CH:).- 


Treatment with hydrochloric acid converts these carbinol 
bases into the corresponding hydrochlorides. 


In the manufacture of methy! violet at the present time, 
copper sulphate is employed as the oxidizing agent. This 
salt reacts with some of the sodium chloride present in the 
reaction mass (melt) to form cupric chloride, and this is 
reduced to cuprous chloride. As this latter compound is 
easily reoxidized to the cupric salt, in situ, by atmospheric 
oxygen, the melt was formerly rendered porous by the ad- 
mixture of a large quantity of sand so that the air might 
have ready access. At the present time the use of sand has 
been entirely replaced by common salt, as this can be easily 
removed by dissolution immediately after oxidation, thus 
considerably decreasing the bulk of the product to be worked 
with. 

The following method for the manufacture of methyl 
violet has been developed by the writer and gives very good 
results: . 

A quantity of finely-ground copper sulphate, correspond- 
ing to 12 kilograms of the hydrated salt, is intimately mixed 
with 190 kilograms of dried sodium chloride. To this mixture, 
under constant stirring, is added 8 kilograms of phenol 
dissolved in one liter of water, and this is followed by the 
gradual addition of 20 kilograms of dimethylaniline. The 
melt is transferred to a closed iron vessel equipped with a 
‘stirring and mixing device, where it is continuously stirred 
at a temperature of 57-60°C. until a sample when squeezed 
‘in the hand forms a ball which does not fall apart. This 
usually requires about eight hours. 

The reaction liberates a considerable amount of heat. 
This may be increased by dehydrating the copper sulphate 
prior to mixing with the salt. By employing the dehydrated 
‘salt, or suitable proportions of hydrated and dehydrated 
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salt, the amount of external heat required to maintain the 
melt at the proper temperature may be decreased, thus 
effecting a saving in fuel. : 


When oxidation is complete, the melt is gradually added 
to a large wooden vat containing 1000 liters of boiling water, 
in which are dissolved 13 kilograms of slaked lime. The 
liquid is boiled, by blowing in high pressure steam, until 
all the lumps disappear. The insoluble double salt of the 
color base and cuprous chloride is allowed to settle and the 
supernatant liquid runs off. This liquid contains most of 
the salt and the phenol in the form of calcium phenate. 
The double salt of the color base and cuprous chloride is now _ 
decomposed with sodium sulphide, which converts the latter 
into copper sulphide. To accomplish this 1000 liters of 
water are run into the vat, the temperature brought to 70°C., 
and 3.3 kilograms of sodium sulphide dissolved in a small © 
quantity of water slowly added while the liquid is stirred 
continuously. At the end of one-half hour the temperature 
is raised to 100°C. and the liquid boiled for five or six hours. 
The color base and the copper sulphide are then allowed to 
settle, the supernatant liquid run off, and the residue washed — 
twice with 1000 liters of water. 


In order to separate the color base from the copper sul-@ 
phide, 1000 liters of water are run into the vat, the mixture — 
brought to boiling, 15 kilograms of sulphuric acid gradually — 
added, and boiling continued for two hours. During this : 
treatment the color base dissolves, forming a deep violet — 
solution, practically all of the copper sulphide remaining ~ 
undissolved.’ After the solid material settles, the solution 
of dye is run off into a second vat, at a lower level, and the © 
residue in the first vat is again extracted with sulphuric — 
acid. The resulting solution of dye is combined with that 
in the second vat. To the combined liquids sufficient sodium — 
hydroxide is added to almost neutralize the acid. The dye ~ 
is now salted out by the addition of sodium chloride, and on — 
cooling it solidifies to a lustrous green resinous mass. As 
this dye contains a small quantity of the insoluble copper 
compound, it is redissolved in 750 liters of boiling water. 
The dye solution is passed through a filter into a third vat 
where, on salting out, a particularly pure methyl violet is_ 
obtained. The insoluble residue remaining in the second - 

x 
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vat and in the filter is added to the first vat, where it is again 
treated with sodium sulphate with the next melt. 

The method that has been described has been operated 
under the supervision of the writer’s assistants, Messrs. K. R. 
Brown, C. D. Pratt and J. E. Allen, and has given yields of 
75-85 per cent. of methyl violet. The color of the dye pro- 
duced had a 2B shade. 


Swarthmore College, 
Swarthmore, Pa., 
April 9th, 1919. 


AN ABANDONED MARINE SAND-BAR IN THE CORNWALLIS 
VauuLey, Nova Scotia.— By FREDERICK C. CHURCHILL, 
Wolfville, N.S. 


(Read 12 May, 1920.) 
During the summer of 1917, while tracing out the floor 


of an extinct lake near Coldbrook, Kings County, Nova 
Scotia, I came across a large mound of sand with some - 


_ gravel, and judging from its external appearance, my first 


impression was that I had discovered a drumlin. 


This discovery led me to abandon what I first set out 
to do, and I immediately began to look for evidence to sup- 
port my theory of a drumlin, but finally I felt uncertain as 
to its origin. 


The following summer (1918), Prof. D. 8. MeIntosh, 
of Dalhousie, visited the spot with me, and we spent one day 
looking over the ground; and he agreed with me that, owing 
to its shape and the direction of its longer axis, it looked 
like a drumlin; but, being cautious, he suspended judgment. 


Early in the spring of 1919, W. J. Wright, then professor 
of geology at Acadia University, spent a day with me examin- 
ing the mound and surrounding country. He said he felt 
quite sure it was not a drumlin, stating for his reasons the 
following facts: the absence of boulder-clay in the mound 
itself, and that in the surrounding country the boulder-clay 
lies below the sand and gravel. These facts were verified 
by farmers who live near by. They say in digging wells, 
after penetrating the sand which is usually 8 to 10 feet deep, 
clay with loose stones is found. This I believe is the boulder- 
clay. Mr. Wright then suggested to me that if I wished to 


_ know the origin of this bank of sand I was to look for evidence 


later than the Glacial Period. 


Proc. & TRANS. N.S. Inst. Ser., Vor. XV. Trans. 5. 
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Before I continue my paper I should describe my drumlin- 
shaped sand-bank and the country immediately surrounding 
it. 


_pCaldhrook Station 
cae See ning Se 
aN Profile Sectton 
MC ee) ai ep yi 8 . aga 
oy cians eee 
Ye uate shaggy. 3°, os EY asf 
Sean ~~ ° Heghts in feet 


“ake — } 
> Scale /i'n=500 ft 
Abandoned Marine Sand-bar in Cornwallis Yalley,N S. 


The Cornwallis Valley is flanked on either side by hills, 
namely, the North and South Mountains, and consists of 
numerous banks of sand and gravel. Very few of these rise 
high enough above the general elevation of the country to 
become conspicuous objects of topography, the whole country 
presenting to view a monotonous sandy plain dotted here and 
there with small groves of pine trees and poplars. The aver- 
age elevation of the country is about 70 feet above sea level. 


About half a mile north of Coldbrook station and a 
mile and a half from the foot of the South Mountain, lies 
the sand-bar now under discussion. The road from Coldbrook 
station to Lakeville passes near it on the east side. The 
mound is approximately 900 feet long, 300 feet wide, and 
50 feet above the surrounding plain. It is so thickly covered 
with pine trees that a photograph fails to show its contour. 
It is composed of sand with some gravel, and the direction 
of its longer axis is N. 10° W.—S. 10° E., true bearings. 
The north end has a gentle slope, suggesting an ice movement 
from the north. The south end is much steeper. These 
facts first led me to think it was a drumlin, but there is 
stronger evidence against this idea. 
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I was fortunate enough to find that a quantity of sand had 
been excavated from the south end, and this afforded me an 
excellent opportunity to examine these deposits. I found 
the gravel to lie below the sand. They are both fine, and 
shew good evidence of being deposited in water. I was 
unable to find any trace of boulder-clay. 


In the first part of this paper I pointed out that boulder- 
clay was found in this neighborhood by farmers upon digging 
wells; and I think I can show ample proof that this mound 
of sand lies above, and, as was suggested by Mr. Wright, is 
younger than the Glacial Period. 


Following up Mr. Wright’s suggestion, I examined a 
much wider field than this immediate vicinity. At Wolfville 
and Avonport I have found these stratified sands and gravels 
to overlie marine clay, and boulder-clay still lower. The 
scanty literature I find upon this subject supports this view 
in another part of the valley, namely Middleton. In some 
places I find the stratified marine clay wanting, but, according 
to Dawson, all these deposits are not necessarily found in 
any one place. . 


That the eastern part of North America experienced a 
submergence following the Glacial Period is an established 
fact, and there is evidence that the Cornwallis and Annapolis 
Valleys suffered a like fate. Marine clays containing fossils 
have been found at Avonport and Middleton. Marine 
benches are seen at different levels on the South Mountain. 


A wave-cut platform is also reported near Blomidon, and 


stratified sands and gravels are very common throughout 
the valley. 


I have searched for fossils in this sand, but without 
success. 


According to the late Prof. Haycock, this valley was sub- 
merged by the waters of the Bay of Fundy after the Glacial 


Period, and the North Mountain was left as a low island in 


the Bay. 


In conclusion, I think that the origin of this bank of sand 


may be found by examining the effects this submergence 


he 
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would have upon this part of the country. These strong tides, 
sweeping down and up the valley, over the material of the 
sea floor, would scour up loose sand and heap it in bars of 
various shapes. 


The material of this bar consists of quartz sand, with 
small pebbles of bluish slate, quartz, trap, ete., all more or 
less abraded or semi-rounded. The slate was probably 


_ derived from the rocks of the Gold Measures or of the Devon- 


ian or Silurian formation, which lie to the south, and the 
trap from the Triassic igneous rocks of the North Mountain. 
Very likely the material is glacial drift worked over by the 
sea. . 


Upon the re-elevation of the country, the denuding 
agencies of the atmosphere would probably alter the sand- 
bar’s original form somewhat, and would mould it into its 
present shape. 


This interpretation may be erroneous, but it seems t0 
be in harmony with the few facts that have been given me 
and with the scanty evidence I have been able to gather. 


Supplementary Notes. 


In my paper which I submitted to the society on May 
10th of this year, I claimed that the mound of sand near 
Coldbrook was an abandoned marine sand-bar. Since then 
I have collected stronger evidence to support my claim. 


During the early part of the summer of 1920, I spent — 
part of a day in Woodside, Kings Co. The peculiar shape of — 
a number of small hills and hummocks immediately drew my 
attention, and I investigated them. 


Some of these mounds of sand are about 1,000 feet — 
long, and 200 to 300 feet wide, but I do not think that any — 
of them exceed 20 or 25 feet in height. They nearly all stand — 
a little above the level of the surrounding country, which is 
a gentle undulating plain. 


Generally speaking, the direction of their longer axis 
is east and west. This fact is certainly fatal to the drumlin — 
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theory. Moreover, I think it supports the sand-bar theory, 
because some of them have not an east-and-west axis, but 
are at angles to this direction. 


The material of these bars is chiefly fine water-worn 
sand, with some fine gravel. I examined the structure of 
one, where a large quantity of sand had been removed. It 
was well stratified, and this points to water-laid material, 
when it is supported by rounded gravel and sand. A slight 
trace of cross-bedding was also seen, which is characteristic 
of sandy deposits. 


I also learned that the till lies below these sandy hills, 
which proves that their age is Post-Glacial. 


These sand-bars are about ten miles in a northeasterly 
direction from the sand-bar I described at Coldbrook, and I 
believe they now stand on what was once the shore-line of 
the North Mountain, when it stood as a long narrow island 
on the Bayof Fundy. These bars are now situated about a 
mile, perhaps a little less, from the base of the North Moun- 
tain. They shew that shallow water, as well as strong cur- 
rents, were the chief agents in their construction. 


No doubt these soft deposits have experienced consider- 
able erosion since they have been exposed to the destructive. 
influence of the atmosphere, having both their size and 
shape altered. Notwithstanding the wear that time has 
imposed upon them, they still remain as monuments of 
geological change, and tell the investigator that once the 
sea dashed against the hills that lie to the north. 
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Forward, Charles C., Dominion Government Analyst, Halifax.............. Jan. 
*Fraser, Sir C. Federick, tu. p., Superintendent School for the Blind, Halifax. Mar. 
Freeman, Philip A., Hx. Elec. Tramway Co., Halifax...............0.20005> Nov. 
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HE attention of members of the Institute is directed 
to the following recommendations of the British 


Association Committee on Zoological Bibliography and 


‘Publications: 


“That authors’ separate copies should not be distributed 
privately before the paper has been published in the regular 
manner. 


; ; “That it is desirable to express the subject of one’s paper 
in its title, while keeping the title as concise as possible.. 


figured when possible. 


4 footnotes, or anonymous paragraphs. 


an “That references to previous publications should be made 
a fully and correctly, if possible in accordance with one of the 
_ recognized sets of rules of quotations, such as that recently. 
- adopted by the French Zoological Society.” 


“That new species should be properly diagnosed and 


; “That new names should not be proposed i in irrelevant © 


5 


Aa mh, 
Saharan 
aN 


ees 
* 


THE 


PROCEEDINGS AND TRANSACTIONS » 


OF THE 


‘HALIFAX, NOVA SCOTIA 


VOLUME XV 
PART 2 ' : 


SESSION OF 1919-1920 


Date of Publication: 30th June, 1923 


Price To Non-MEMBERS: ONE HALF-DOLLAR 


Sasa ini 


i - 
e ' 
\ A 
4 
CONTENTS (i 
: 
Procrgpines or Nova Scotian Institute or Science Year 1919-1920: 
. PEUTIC IVADO TATE NY SA. oA aes het that aha vo Dhatte levek cam oak pase ie: Mle aNs ke eRe rane pide es at 4 
Treasurer’s and Librarian's Reports... 0.200000. 0. cece cece eee ie ha xxii a 
PNSEIOM Of LMOR TE aL). esis eta b aya: eA eisievel ae asabete Gus aaatva.s, lab MP ataeate BA As 7! . xxii 
PPCM RNY MLBCLIOR ss) COLETTI) cc toes wc beiuos Waios Celera SAPP Aes by Pe = 1 OP 
Seconm Ordinary, Wieeting in .e dst sho cidin bitida ve aac hiaheavere se wees Bhan MAB ye ST xxiii i 
bred Ora nary, Meeting ck. eee viele lslin aos bid tices eters ddd’ chy ott: a) ne by Sune ean aaa xxiv 
mi WGUESH Ordinary. Vlee GIR yo\s econ also eke sical: Nip te 2 edd davtens Cet eas CRU: es “hye PIAA ‘xxv 


Fifth Ordinary Meeting 
Sixth Ordinary Meeting. 
_ Osrrvarres—By A. H. MacKay: f yon 
Ex-President Prof. Eben MacKay, B. A., Ph.D.......-.-...-..... Eyed pein 
), ATRANSACTIONS OF Nova Scorman InstrruTe or Sorence Year 1919-1920: A ye 
nN _ Port Hood Harbour: its Past, Present and Probable Future. By D.S. McIntosh — 
awe The Blue Crab: Extension ofits Range Northward to Near Haiifax, N. s. By vid 
R " , Barry Rupr Alo tea hy hake palates eae ceey eer Ss HN la hess ee Lae 
: SSeS im the ie ¢auatgtire of Compressed Illuminating Gas. 


b aL 


A Convenient Form of Burette for Exact cr hy oN By Henry Jermain 
Maude Creighton via a hae SOREN GN ‘ beter ih 
Notes on the Spring Bird Migration of 1914 at POUR N. &. By Hasan 


ee a ee ee ee ee ee a ee ee Re eC em Om Me Bure a 


LIKRARY 
NEW YORK 
BOTANICAL 

GARDEN 


PROCEEDINGS 


OF THE 


Noga Scotian Institute of Science 


SESSION OF. 1919 - 1920 
(Vol. XV, Part 2) 


58TH ANNUAL Business MEETING, 
Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 10th November, 1919. 


THE PresipENT, Dr. H. L. Bronson, in the chair. Other 
members present: Pror. C. J. Connotiy, Dr. E. Mackay, 
D. J. Matueson, Dr. A. H. Mackay, Pror. D. S. McInrosn, 
C. B. Nickerson, Dr. J. Cameron, Dr. D. Fraser Harris, 
Dr. J. H. L. Jounstone, P. R. Cotpitr, Dr. W. W. Woopsury, 
E. Cuestey Auten, Dr. S. G. Ritcuiz, B. R. Coysn, F. C. 
CuurRcHILL and H. Piers. 

THE PRESIDENT in his opening remarks stated that the soc- 
iety’s efforts to increase its membership had met with success, 
the number of members being nearly doubled. The member- 
ship list had also been generally revised. The council was con- 
sidering what might be done by the society to further the cause 
of science in a more popular and general way, and a committee 
had been appointed to deal with the subject, but was not ready 


_. to report. Reference was made to the loss sustained during the 


year through the death of Mayor Genera Harpy, who had 
been the last surviving original member of the Institute, 1862, 
and who died at Dover, England, on ||Ith April, 1919; of Dr. 
Donatp A. CampsBELL, who died at Halifax on 7th January, 
1919; and of Rev. Rospert Laina, who died on 19th April, 1919. 
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By request of the President, Mr. Piers briefly sketched the 
career of GENERAL Harpy and spoke of his interest in all that 
related to this province and its natural history as well as in 
the affairs of the Institute which he assisted in founding. 

The Treasurer, Mr. MarTuHeson, presented his financial 
report for the year ended Oct. 1919, shewing that the receipts 
were $1,103.93, the expenditures $185.95, and the balance in 
hand $917.98 (in current account), while the balance at credit 
of the reserve fund was $361.48, and the permanent endowment 
fund, invested in Maritime Telephone bonds, was $1,000.00. 
The report was received and adopted. 

On motion, $500.00 will be invested in Victory Bonds, and 
placed to the credit of the permanent ‘endowment fund, as 
representing life-fees. 

The Librarian's report was presented by Mr. Piers, showing 
that 1,163 books and pamphlets had been received through 
the exchange-list during the calendar year 1918. The total 
number of books and pamphlets received by the entire 
Provincial Science Library (with which that of the Institute 
is incorporated) for the same year, was 1,432. The total 
number in the Science Library on 3lst Dec. 1918, was 60, 
890. Of these, 44,390 belong to the Institute, and 16,500 to the 
Science Library proper. 128 books were borrowed in 1918, 
besides the many consulted in the Library. No binding or 
purchasing had been done by the Library directly, there still 
being no grant at its disposal. The report was received and 
adopted. 

Dr. A.H. MacKay laid on the table copies of theTransactions, 
vol. xiv, part 4, which had recently come from the press. 

The following were elected officers for the ensuing year 
(1919-1920): 

President—Proressor Howarp Locan Bronson, Pu.D., F.R. 
S.C., ex officio F.R.M.S. 

First Vice-President—Prorressor C. J. Connotiy, Pu.D. 
(Antigonish.) 

Second Vice-President—Proressor JOHN Cameron, M.D., 
D.Sc., F.R.S.E. 

Treasurer—Donatpv J. Matueson, B.Sc. 

Corresponding Secretary—PRoFESSOR EBENEZER Mackay, Pu.D. 


Recording Secretary and Librarian—Harry Piers. 
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Councillors without office—ALEx. Howarp MacKay, L1.D., 
F.R.S.C.; Proressor Donatp SuTHERLAND MclInrtosu, 
M.Sc.; CarLteton Bett Nickerson, M.A.; PrRoFessor 
Davip Fraser Harris, M.D., D.Sc., F.R.SS. E. C:: 
E. CuHestey ALLEN; STEPHEN Gatway RitcmeE B.A., 
D.M.D.; and Captain Jonn H. L. Jounstone, M.Sc., 
M.B.E. 

On motion of Dr. E. Mackay, the PresipENnt, Pror. Con- 

NOLLY and Mr. Piers were appointed a committee to consider 

means by which the Institute could extend its usefulness. 


First Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St. 
Halifax; 10th November, 1919. 


The first ordinary meeting was held on the conclusion of the 
annual business meeting. The PresipEnt, Dr. Bronson, in the 
chair. 

Prork DonaLp SUTHERLAND McIntosu, M. Sc., Dalhousie 
University, read a paper entitled “Port Hood Harbour: its 
Past, Present and Probable Future.”” (See Transactions, p. 71) 
The subject was discussed by Dr. A. H. MacKay, Mr. Piers 


and Pror. ConnNo.Lty. 


SEconpD OrpINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 19th January, 1920. 


THe PreEsIDENT, Dr. Bronson, in the chair. 

It was reported that Pror. DonNnELL Brooxs Youna, B.Sc., 
Pror. Roy AuBrEY Spencer, B.Sc., M.Sc., EBENEZER W. Topp, 
B. Sc., and Dr. Franx W. Ryan, proposed on 10th Nov., had 
been elected ordinary members by the Council in December. 

The following papers were read by title: 

(1) Scattered Notes of a Field Botanist in Brittany, France, 

during the War.—By Major J. H. Barsour, R.A.M.C., 
F.L.S., St, Omer, Pas de Calais, France, 
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(2) The Blue Crab (Callinectes sapidus Rathbun): Extension 
of its Range Northward to near Halifax, N. S.—By Harry 
Piers, Curator of the Provincial Museum, Halifax. (See 
Transactions, page 83). 

On motion from the CHair, seconded by Pror. MclIntosu, 
it was unanimously resolved that the Nova Scotian Institute 
of Science desires to place on record its profound sense of loss 
in the death from pneumonia on the sixth day of January, 1920, 
after anillness of eight days, of Proressor EBENEZER Mac- 
KAY, Pu.D. (J. H. U.), MacLeod Professor of Chemistry in 
Dalhousie University. He was a member of the Institute 
from 1889, from 1907 to 1910 its President, from 1899 a member 
of the Council, and for the last few years the efficient Corres- 
ponding Secretary. As he was only in his fifty-sixth year, full 
of vigor, incessantly active, happy and hopeful; an ideal trainer 
of students in science; the most tactful and generous of col- 
laborators; his death is a profound loss to the Nova Scotian In- 
stitute of Science, as well as to Dalhousie University and the 
science of Chemistry in Canada. Even in the affairs of the 
city of Halifax his usefulness in aiding many public improve- 
ments has created demonstrations of sorrow for his loss which 
have rarely fallen to the lot of an educationist. 

It was further resolved that an obituary notice and portrait 
of the late Dr. Mackay be inserted in the proceedings. (See 
page xxvii.) 

Pror. D. S. McIntosu reported that he had received an in- 
teresting specimen of Inyoite from Hillsboro, New Brunswick, 
a mineral which formerly had only been reported from Cali- 


fornia, U.S.A. 


Tuirp Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 9th February, 1920, 
Tue PresipENT, Dr. Bronson, in the chair. 


The election of a Corresponding Secretary to fill the vacancy 
caused by the death of Dr. E. Mackay, was left to the Council. 
C. B. Nickerson read a paper by Pror. H. Jermain M. 
CreicuTton, D. Sc., F.C.S., Swarthmore, Penn., U. S. A., on 


“Variation in the Composition of Compressed Illuminating 
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Gas with Pressure as it issues from the Compression Cylinder.”’ 


(See Transactions, page 91) The paper was discussed by Dr. 
Bronson, Dr. A H. MacKay, C.B. Nickerson, E. W. Topp, 


and Dr. S. G. RitTcHiE. 

Harry Piers, Curator of the Provincial Museum, Halifax, 
read a paper on the ‘“‘Accidental Occurrence of the Pygmy Sperm 
Whale (Kogia breviceps) on the Coast of Nova Scotia: an ex- 
tension of its known range.’ (See Transactions page 95) 
The subject was discussed by Dr. MacKay, Pror. D. B. Youn, 
F. C. Cyurcnuitt, Pror. Cameron, Dr. S. G. Ritcuie, and 
others. 


FourtH Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 8th March, 1920. 


The SEconp VicE-PRESIDENT, Dr. CAMERON, in the chair. 


It was announced that Wittiam G. Rosertson, Halifax, 
proposed on 9th Feb., had been elected an ordinary member 
by the Council. 


Pror. D. Fraser Harris, M.D., D.Sc., F.R.SS.E. and C,, 
Dalhousie University, read a paper on “The Descent of Man 
in Medicine,” illustrated with charts and lantern slides. A 
vote of thanks was presented to the lecturer. 

On motion of Mr. Piers and Dr. Harris, it was resolved 
that the N. S. Institute of Science convey to the publishers and 
editors of Nature, London, its congratulations on the occasion 
of the fiftieth aniversary of the establishment of that well- 
known scientific journal, and wish them continued success in 
the future. 


FirtH Orpinary MEETING. 


Munro Room, Dalhousie College, Carleton St., 
Halifax, 12th April, 1920. 


THE President, Dr. Bronson, in the chair. 

It was announced that Rateu F. Hopkins, Halifax, proposed 
on 8th March, had been elected an ordinary member by the 
Council. 
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A letter was read from the editor of Nature, thanking the 
Institute for its resolution of 8th March. 

Pror. JoHN CAMERON, M.D. Disc:, F-R:S-EBa Dalhousie 
University, read a paper entitled, “A Contribution to the Eth- 
nology and Craniology of the Eskimos of Southampton Island, 
Hudson Bay,” illustrated by lantern slides. The subject was 
discussed by Dr. A. H. MacKay, G. W. T. Irvine, H. Prers, 

-A. B. WiswELt, and others. 


SixtH OrpinarRY MEETING. 


Physiological Lecture Room, Dalhousie College Carleton St.. 
Halifax, 10th May, 1920. 


The PresiDENT, Dr. BRONSON, in the chair. 


On motion, Pror. Donatp S. McInrtosu was elected Corres- 
ponding Secretary to fll the unexpired term of office of the late 
Dr. E. Mackay. 

A paper by FREDERICK C. Cuurcuitt of Wolfville, NS en 
‘‘An Abandoned Marine Sand-bar in the Cornwallis Valley, 
N. S.” was read by Mr. Piers. (See Transactions page 65.) 
The subject was discussed by Pror. McIntosu, E. W. Topp, 
Dr. Bronson, Mr. Piers and the author. 

A paper by Pror. H. Jermain M. CREIGHTON, 1D, oe. 
Swarthmore, Penn., on “A Convenient Form of Burette for 
Exact Gas Analysis,”” was read by C. B. Nickerson in the author's 
absence. (See Transactions, page 115). The paper was dis- 
cussed by Dr. BRONSON, Mr. Nickerson, and Mr. Topp. 


The following papers were read by title: 
“The Spring Bird Migration of 1914 at Antigonish, N. ae 
—By Harrison F. Lewis, Quebec, P.Q. (See Transac- 
tions, page 119.) 
‘“Phenological Observations, Nova ‘Scotia,’ for 1919" By 
K.-H MacKay, a, R. S.C. (See Transac- 
tions, page 56.) 
A discussion took place as to the selection of papers for pub- 
lication, the cost of printing having very greatly advanced of 


es 


late, and resulted in matters being left in the hands of the Council. — 


A vote of thanks was passed to Proressors Harris and 


Cameron for the use of their lecture-room as a place of meeting. | 


Harry PIERS, 


Recording Secretary. 


PROFESSOR EBENEZER MACKAY, 
B. A? (Dal.), Pa. D;.CJ. BUD 


Born, 1864; Died, 1920. 


President of 
N. S. INSTITUTE OF SCIENCE, 
1907-1910 
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Osituary Notice or ExXx-PRESIDENT 


Proressor EBENEZER Mackay, 
B.A. (Dal.), Ph.D. (J.H.U.) 
1864-1920. 


On the 6th of january, 1920, a great science teacher died in Halifax after 
about a week of illness from pneumonia, struck down in spite of the best 
medical skill after one of the most busy sessions of the Chemistry Depart- 
ment of the University of Dalhousie, of which he was the very efficient head. 


Ebenezer Mackay was born January 24th. 1864, at Plainfield, at the foot 
of Mount Dalhousie, Pictou County, Nova Scotia. He was the son of Angus 
and Elizabeth Mackay, the father coming out from Rogart, Sutherlandshire, 
Scotland, as the youngest member of a large family, whose descendants have 
already figured well in the history of Canada. 


Ebenezer had a good grounding in the rural school. He carried off honors 
in the Pictou Academy, and graduated from the University of Dalhousie in 


i886 with first-class honors in experimental physics and chemistry, and the 
Mackenzie Gold Medal. 


He was Principal of the High School and the Public Schools of New Glas- 
gow, Pictou County, from 1886 to 1892, where he had great success. He 
then took a post-graduate course in the Johns Hopkins University, became a 
Fellow in 1895, and graduated Ph. D. in 1896. He was engaged in a special 
research course of study at Harvard when appointed to the McLeod 
Professorship of Chemistry and Mineralogy in Dalhousie, 1896, after which 
he became a resident of the City of Halifax, and one of the active members 
of the Nova Scotian Institute of Science. 


He was elected a member 27 November, 1889, and became President, 
11 November, 1907, and was continued in this office until 12 December, 
1910. He was elected President of the “Greater Halifax Conference” in 
1911; and later filled many high positions in scientific, educational, social 
and civic departments. 


His urbanity of manner, his unassuming demeanor, his accuracy of lan- 
guage with minimum expenditure of words, as well as his encyclopedic know- 
ledge, his self-reliance, coupled with a most genial and sympathetic dispo- 
sition, endeared him to all, from the rural school to the great scientific 
fellowships, and also to the general public which had often commandeered 
his services. He was the soul of honor and friendship. 


The tragedy of his unexpected removal in the prime of his powers, and at 
the beginning of the fruition of his career, appealed profoundly to the general 
public as well as to the members of the Institute, as was shewn in the 
public obsequies on thegoccasion. His students were becoming important 
contributors to original research for which the Institute was organized as 
a stimulus. The torch had been suddenly flung down; but, Vitai 
Lampada! it is being caught up by those who learned to play the game. 


A. H. McK. 


ERR ES AAD DE RS AE EP LE TOT 


TRANSACTIONS 


OF THE 


PNova Scotian Justitute of Science 


SESSIONS OF 1919-1920 


(Vol. XV, Part 2.) 

Port Hoop Harsour: Its Past, PRESENT AND PROBABLE 
Futrure.—By D. S. McInrosu, B. A., M. Sc., Professor of 
Geology, Dalhousie University, Halifax, N. S. 


(Read 10 November, 1919) 


INTRODUCTION 


To an observant watcher by the seashore, the work of storm 
waves is readily apparent. The seeming ease with which the 
sand, pebbles and larger fragments of rock are moved about 
cannot fail to be noted. When the waves strike so as to make an 
oblique angle with the shoreline, the undertow is changed into 
a current which sweeps material along the coast instead of 
Carrying it directly seaward. If the cliffs are reached by the 
storm, the waves hurl loose portions of rock from the beach 
“against them, gradually wear them back, and sweep the debris 
along in the direction of advance. The shoreline is thus being 
worn away in one place and built up in another; the land mass 
is being reduced, while bars and shoals are forming on and near. 
_ the strand line. With each succeeding storm this activity is 
_ repeated, and it needs but length of time to greatly alter the con- 
tour of the coast. Like most of the natural processes, the action 
of the waves along the shore is slow in making noticeable changes, 
_ and what is observed by one generation may be lost to the next. 
Hence, the necessity of records of change which may be invaluable 
to the future geographer. 
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The collection and preservation of data that had been neglect- 
ed and were in danger of being forgotten was the motive that 


prompted the writer of this paper. Interest grew with the work, - 


however, and its scope has been enlarged so as to present what, 
in the writer’s opinion, is the probable development of Port 
Hood Harbour into a safe natural haven, the manner in which 
it became changed into a less safe refuge, and, likewise, to attract 
’ attention to the probable future of the port. 


LocaTIon oF Port Hoop! HarsBour. 


The County of Inverness embraces the western side of Cape 
Breton Island from Cape St. Lawrence to the Strait of Canso. 
From Cape St. Lawrence, the general trend of the coast line is 
south-west for about eighty-five miles in a straight line to Cape 
Linzee near Port Hood, the shiretown of the County. From 
here it bends south with an easterly component and extends to 
Point Tupper, about thirty-five miles. Two islands lie off the 
coast to the south west of Cape Linzee and are a continuation of 
the north-east trending land to the north, and formed at one 
time an integral portion of it. The outer or Henry Island 
is over a mile beyond Smith Island, the larger of the two. The 
latter island is situated a mile from the mainland and op- 
posite the town of Port Hood. Between Smith Island and the 
mainland is the harbour which’is the subject under consideration. 


(See Fig. 1.) 


EvENTS OF THE D1sTANT Past, 


It is a far cry from the Port Hood Harbour of today to the time 
in which the coal-measures were laid down. The rocks around 
the harbour are associated with that period of time. They are 


1. Just au Corps (Just’ au Corps) corrupted by the English to Chestico, 
was a former name for Port Hood. Mr. Brown in his History of Cape 
Breton, quoting from a report on the state of the island, says that ‘“‘the 
Acadians had built small vessels during the winter of 1764-65 at Just au 
Corps seven leagues to the northward of the Gut of Canceau, for the French 
merchants at St. Pierre and Miquelon.’’” There is added as a footnote: 


“Mr. Morris states that during the French occupation of the island, fifty 
men were constantly employed at Just au Corps quarrying freestone for 
Louisburg and the French forts in the West Indies."“ Port Hood is the name 
used by Brown in reference to grants of land made during Macormick’s 
administration, begun in 1787. This name appears also on Desbarres’ charts, 
and was given the place in honour of Admiral Hood of the British Navy. 
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Fic. 2, SKetcH-mMaP, Port Hoop Harsour or To-pay. 


74 PORT HOOD HARBOUR—MCINTOSH. 


sedimentary, and one must realize that there was a time in the 
long, long ago when here was a shallow sea in which sand and 
mud were being deposited in alternating beds with layers of 
gypsum and sea-shells, and where at various times great swamps 
existed in which grew the vegetation from which the coal of 
today resulted. A glance at a geological map of the Island will 
show that what is now Cape Breton was then a much smaller 
~ land area made up of individual parts into and around which the 
sea extended. It had, however, topographical features similar 
to those of the present landscape, as the valleys of today are 
found to be floored by these same sedimentary rocks that are 
seen at Port Hood. The plateau of older rock that today oc- 
cupies the larger part of the north and interior of the Island 
existed as today, but the sea entered all the old valleys drown- 
ing the rivers for a long distance towards their sources. Through 
succeeding ages, the sediment laid down in the sea was changed. 
The mud, sand, and gravel became consolidated into hard rock; 
the shells became limestone; the vegetation, coal; and the gyp- 
sum grew firmer. Slowly the land emerged from the sea, and 
not unlikely the area where is now the Gulf of St. Lawrence 
became land, and the old St. Lawrence and other streams made 
their way seaward and emptied far beyond the coast line of 
today. Onwards through the vast stretches of time the land 
was undergoing change—now elevation, now subsidence; but 
always were the sub-aerial forces at work removing material 
from a higher to a lower level, and the ocean waves beating upon 
the coast tearing away here and building up there. A general 
subsidence of the land allowed the sea to flood the lower course 
of the St. Lawrence and cover a large part of the surrounding 
area, and thus brought about the St. Lawrence Gulf, the waves 
of which are now pounding upon the Inverness coast. A period 
there was also, during which the whole country was covered by 
ice as Greenland is today, and this event also left its impress 
upon the land. These long-continued processes, at length, 
resulted in the physical features of today with a somewhat 
more extensive land area. 


Tue Less Distant Past AND ORIGIN OF THE HARBOUR. 


In the less distant past, the land stood some scores of feet 
higher in relation to the sea than it does today. The continuous 
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action of the waves was, however, gradually reducing the extent 
of the land, and its-height was being lessened by weathering and 
running water. In the course of time a line of weakness was 
found on the seaward side, and a portion was detached from the 
land mass and formed Henry Island. 


It cannot be stated with certainty how the harbour came into 
existence, but there is evidence that points strongly to the prob- 
able way. Its location was an area of structural weakness. 
(See Fig. |.) The rocks on the present landward side and on 
the greater part of Smith Island form a part of the Coal Measures. 
Smith Island has a fringe of the Lower Carboniferous on the 
northern end, showing also on both sides on the shore underneath 
the rocks of the Coal Measures. Here is the contact of the two 
formations, and the upper beds of the lower series consist of soft 
shales, gypsum, marl, etc. which yield easily to eroding forces. 
The harbour length is along the strike of these rocks. It is not 
unlikely, also, that this is a broken or faulted area. The soft 
rock and the attitude and conditions of the beds were, thus, 
such as to lend themselves readily to rapid wear whether to 
sub-aerial or wave processes. The slope of the land was in all 
probability southward, and it may be said with a good deal of 
certainty that a gentle sloping valley developed about. the 
middle portion of the area largely through stream and general 
erosion and that it lay open to the south. A slow subsidence of 
the land bringing it to about the present level allowed the sea 
to enter this valley depression. The sinking of the land was 
general along our coast. All our rivers show it. The sea enters 
their lower courses. Mabou river, some few miles north of 
Port Hood, has its lower valley drowned. The tidal waters 
extend inland to Mabou village some five miles. A depth of 
fifty feet of water in the Mabou river channel would indicate a 
sinking of that extent at least, probably much more, as the chan- 
nel bed has silted up largely since the subsidence. The harbour 
of Port Hood thus began as a submerged valley of erosion. 
On the northern side of the depression the rocks were more 
resistant hard sandstone and withstood the wave attacks and 
the general weathering, so that the harbour lay sheltered from 
the northern gales by a neck of land perhaps a half-mile wide. 
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Fig. 2. Port Hoop Harsour. (Reduced from Desbarres’ Chart, 1781.) 
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EvIDENCE oF ForMER LAND CONNECTION. 


The discussion up to this point has been based upon known 
geological changes in the earth’s history, and the probable re- 
sults of processes at work under conditions that very likely ex- 
isted. That they may be questioned, the writer is well aware. 
No doubt, however, exists as to the presence of a land con- 
nection where is now the northern entrance to the harbour. 

In the Legislative Library at Halifax are three volumes of 
unique charts owned and used by Admiral Lord Nelson, and 
presented to the Library on August 2Ist, 1885, by Vice-Admiral 
Sir J. E. Commerell, K. C. B., V. C. They were published for 
use of the Royal Navy of Great Britain by Joseph F. W. Des- 
Barres, and bear the date of 1781. Two of these charts, plates 
3 and 33, are of the western coast of Cape Breton and show , 
the harbour of Port Hood, with the depths of water in the harbor 
and around the coast. Henry Isle is separated from the nearest 
land by shallow water with two narrow channels three fathoms 
deep. What is now Smith Island is joined to the mainland 
and the connecting neck is marked ‘Sand hills,’ but at four 
places, two near each end of the neck, is the conventional 
sign for “Cliffs of red earth.”” (See Fig. 2.) These red banks 
must indicate underlying rock above high water mark. It is 
probable that the original rock extended from each side, and that 
towards the middle the sea had worn it down, so that at high 
tide or during heavy gales some water passed to and from the 
harbour. The customary sand grasses would cover the sand 
hills. 

On the plate, a part of which is shown in Figure 2, is the 
following in engraved script;—‘‘Port Hood, situated on the 
north-western extremity of the Island of Cape Breton, bears by 
eompass North 4° East distance twenty miles from the north 
entrance of the Gut of Canco, and East 8° South 17!/, miles 
from Cape George, The Flood Tide sets from ye Northward at 
from Cape George. The Flood Tide sets from ye Northward at 
the rate of one and half miles an hour and on the days of Full © 
and Change it is High Water at half-past seven. Common 
Spring Tides rise about five feet. To sail in, keep your course 
to the Eastward till Point Emersion is on with the Gut of Canso; 
this direction will lead you into no less than six fathoms water, 
and close by the end of the Sand Flatt which runs from the South- 
east part of the Peninsula, here are two small remarkable white 
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beaches at the bottom of the cliffs. When the Southermost 
bears W. by S. you may haul around by the anchorage in four 
and five fathoms water and muddy bottom, where ships may 
lie well sheltered from all winds. The water on the Flatts 
appears very white, and breaks when ye wind blows strong 
from the southward. 

_ “There is a passage for small vessels between Point Susannah 
and Henry Isle.” 

In the Crown Lands Office in Halifax are old land grants 
which show that late as 1826 the northern entrance was closed. 
On one grant the connecting strip of land is divided into cross 
lots from end to end of the neck, six in all, evidently for fishing 
purposes. The narrowest part of the neck on this grant, which 
bears date of 1826, is about six chains. There appears to be 
some doubt about the accuracy of these plans, as a grant of 
1823 on which the land connection is much narrower has written 
upon it: ‘“‘A dependance can be placed on this plan.—T. Craw- 
ley, Sur-General.”’ 

There is also available evidence of personal recollection. 
The writer is indebted to Mr. N. H. Meagher, until recently a 
Judge of the Supreme Court in his native province, for the follow- 
ing:‘My father came to Nova Scotia about 1820 or 1821 and 
for a time lived at Port Hood. At that time there were a num- 
berof Smiths living on the inner Port Hood Island. A daughter 
of one of these married a man named Hayes—a Catholic. The 
visit of the priest to Port Hood at that time was a very rare 
event, and when one came, my father was sent over to the island 
to notify the Hayes family of his presence on the mainland. 
Sometimes he made the journey to the Island on foot, and at 
others on horseback. At that time a small stream would cross 
the sand bar when high tides occurred—and only then.” 


THe IMMEDIATE Past. 


There is, therefore, accurate knowledge of Port Hood Harbour 
as it existed somewhat less than a hundred years ago. As a 
‘haven for ships it ranked high. It was excellently protected 
from wind and wave. Lying open to the south-west, it would 
not be affected much by a storm from that quarter as the reach 
of outside water in that direction is not great. The approach 
lay open giving easy accessibility. The channel was sufficiently 
wide with a depth at the shallowest part of six fathoms. No 


se. 
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bars obstructed it, although a sand shoal had built out nearly 
half the width from the western side about a third of the dis- 
tance from the mouth. There was, however, sufficient water in 
a wide channel east of this. The depth of water in the harbour 
varied from four to six fathoms. The anchorage was safe. 
There was freedom from strong or high tides and from fog. One 
drawback it had then as now, ice interfering with navigation 
for something like three of the winter months. 


A False Move and Serious Results—-The abundance of fish 
around this coast early attracted men to the sea. The homes of 
-the fishermen were around the harbour, but the best fishing 
grounds lay to the north. To reach the banks it was necessary 
to make a wide detour south and around the island. A channel 
for boats could easily be made across the isthmus from the head 
of the harbour to the open sea. This would be a great con- 
venience. Accordingly at the lowest part of the beach a passage 
for boats was cut through. This was left unprotected in any 
way, and soon the waves and currents widened it making great 
inroads on both sides, until at the present day the channel is 
about three-quarters of a mile wide with a maximum depth of 
one and a-half fathoms. In less than a hundred years, therefore, 
a neck of land three-quarters of a mile in length has been re- 
moved by the ceaseless action of the waves. 


The Change a Gradual One-—For a time after the opening of 
the northern entrance, the harbour retained its main former 
characteristics. Fishermen from other parts frequented the 
fishing grounds and sought refuge here. Some three-score years 
ago when the “North Bay”’ was the favorite mid-summer haunts 
of the American mackerel hookers and seiners, Port Hood was 
a noted rendezvous. More than a hundred schooners of the 
fleet were often at anchor at one time in its capacious harbour. 
Many interesting accounts of the time are related of the en- 
counters between law-breakers and coastal-guard cutters. Our 
own countrymen were often to be found among the fishermen, 
and frequently figured in the escapades. Capt. Patillo of the 
schooner “‘Highland Lass’’ seems to have been one of the ablest 
and most daring of these mackerel catchers. His ability to 
locate fish was well known. Should the fleet be around the 
Magdalen Islands at night-fall, and in the morning the “High- 
land Lass’’ be missing, Patillo had surely sailed for Port Hood 
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through the night, and accordingly the whole fleet would follow. 
His hair-breadth escapes from the cutters were also the common 
property of the fleet. 


THE PRESENT CONDITIONS. 


The removal of the land protection on the north left the har- 
_ bor open to the northerly and northeasterly gales which are the 
most severe along this coast. The seas sweep in and it is diffh- 
cult to maintain a wharf on the Port Hood side. The land on 
both sides of the harbour has suffered much from the waves. 
In this connection, Mr. Meagher says: “In my own recol-: 
lection when I went to school at Port Hood in the winter of 
1863 the land extended out, | am quite sure, as far as, if not 
further than the head of the present public wharf. There was 
an old Catholic Church, the first at Port Hood, situate some 
distance to the southward and eastward of the present pier, 
and was, | believe, as far out from the present shoreline as the 
head of the pier. There were some old buildings there toa—one 
of them a store belonging to Peter Smythe. They disappeared 
years ago. I am under the impression that there was an old 
meeting house there too. The school boys in the spring of the 
year were in the habit of going to the shore and having contests 
to see who threw down the largest area of sod which had been 
undermined several feet by the action of the sea.’’ The harbour 
has silted up to some extent at the middle and at the southern 
end, and many of its fine features as a haven of refuge are gone. 
It now partakes of the type of harbour determined by a shelter 
behind an island. In this regard it compares favourably with 
others of that type. The old anchorage still remains with Smith 
Island serving as a protection from the north and west winds. 
The island side serves also as a safe shelter for the fleet of fishing 
boats, and a site for the wharves and buildings connected with 
the fisheries which continue to be valuable. On the mainland 
side towards the southern entrance, a coal shipping pier was 
built some years ago. It appears not to have been adversely 
affected by the waves, but the shifting sands have, doubtless, 
lessened the depth of water around. 


Tue ProsBasBLeE Furure. 


In the ordinary course of natural events, the harbour must 
be destroyed, providing the coast remains stationary. The 
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island is wearing away somewhat rapidly. For thousands of 
years, however, it may exist as an inferior type of natural haven, 
and serve asa port. The current through the northern entrance 
is such as to preclude the probability of the island being in time 
tied to the mainland by a sand bar, and thus renewing the old 
condition. 


What nature may not do, may, however, be done by man. It 
is possible to close the northern entrance artificially. The at- 
tempt was begun in 1903 when the sum of nearly three thousand 
dollars was spent. Work on the project was continued each 
- succeeding summer up to 1912, the whole expenditure being 
upwards of one hundred and thirty-five thousand dollars. The 
plan of operation consisted in building a structure across the 
channel from a point a short distance above the public wharf 
to extend to the nearest point on the island. Stout twigs were 
made into mattresses, these sunk and ballasted. Work was 
done on both sides of the channel, but has not been resumed 
since 1912. The project is referred to by the Chief Engineer as 
the “proposed closing of the northern entrance,’”’ and he says 
“the estimated cost is approximately five hundred thousand 
dollars at present prices for labour and material.”’ 


But a new danger threatens the sheltered portion of the 
harbour. On the northern end of the island about 250 feet 
from the shore at the channel, there begins a weak place in the 
rock, and this extends westward for about 600 feet. This is 
probably the same kind of rock and structure which led at first 
to the depression that formed the harbour. The cliff here is 
about 30 feet high and from it the ground slopes southward for 
about 650 feet to a pond on a level with the se . This pond is 
separated from the best sheltered part of the harbour by a nar- 
row sand beach about 60 feet wide over which at very high 
tides the sea enters the pond. Now this northerly facing cliff 
of soft rock is rapidly wearing away under the attacks of the 
northerly storms. Last year, it is stated, the sea advanced 
about 15 feet. As it is cutting into a southerly sloping area, 
it is likely to progress more rapidly as the work goes on, unless 
the increasing length of the cove it forms becomes a 
deterring factor. It is, at any rate, evident that in fifty years 
or so, this place may be cut across and a small island be left 
where is now the headquarters of the fisheries for the Port 
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Hood Island. This part of the island, therefore, needs to be 
protected artificially to preserve the present harbour. 


Like many other harbours, that of Port Hood has a tragic 
side to its history. On December 17th, 1876, the schooner 
Maggie H, Capt. McLellan, from Bonne Bay, Newfoundland, 
-was wrecked there. The newspaper report describes her as a 
vessel of 90 tons register, 10 years old, built at Boston and owned 
by Capt. Murdoch McLellan of Port Hawkesbury. Besides 
the crew of nine men, there were on board, as passengers, a man 
and his wife and three children. Two members of the crew and 
the three children were lost. The remainder of the crew and 
passengers were rescued by Mr. H. A. Smith, of Port Hood Is- 
land, and his three brothers, each of whom received a silver 
watch from the Government in recognition of his humane 
act. The newspaper of the same date contains also the follow- 
ing:—'A despatch to the Marine and Fisheries received yester- 
day states that the barque Minerva of Charlottetown was 
ashore at Port Hood, full of water, and was breaking up. The 
second mate was drowned in attempting to land.” 


In the preparation of this paper the writer has received val- 
uable help from several sources. He wishes to acknowledge his 
indebtedness to Mr. Harry Piers of the Provincial Museum, who 
acquainted him with the presence of the charts in the Legis- 
lative Library, to Miss Donohoe, the efficient librarian of that 
institution, to Mr. R. M. Smith, of Port Hood Island, for in- 
formation and some measurements on the island, to the officials 
of the Crown Lands Office, and to Dr. A. W. Chisholm, M. P. 
for Inverness County, for statistics regarding the work of clos- 
ing the northern entrance to the harbour. Grateful acknow- 
ledgements are due also to Mr. N. H. Meagher, who took a keen 
interest in the work from its inception, and furnished material 
and helpful suggestions. 
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Tue Brute Cras (Callinectes sapidus Rathbun): ExTENSION 
oF 1Ts Rance NorTHwARD TO NEAR Ha tiFax, Nova 
Scotra.—By Harry Piers, Curator of the Provincial 
Museum of Nova Scotia, Halifax, 

(Read 19 January, 1920.) 


Callinectes sapidus, the Blue or Common Edible Crab of the 
Atlantic coast of the United States, and the only northern 
form of the genus, was, until 1895, known as Lupa (Callinectes) 
hastatus of Say. It is not the Lupa hastata of Desmarest, and 
therefore was assigned its present name by Miss Mary J. Rath- 
_ bun in a paper on “The Genus Callinectes’’ (Proc. U. S. Nat. 
Museum, vol. 18, p. 349, Wash., 1895). It belongs to the 
family Portunidae (the swimming Crabs), which is distinguished 
by the last pair of periopods (legs) being broad and flattened 
at the end, thus forming effective paddles for propulsion. 


Range.—Up to now the most northern locality from which 
it has been recorded is Millpond, an inlet of Salem Harbour, 
Massachusetts, U. S. A., where a single individual was taken as 
recorded by C. Cooke in the American Naturalist, vol. 1, p. 52, 
1867. It is occasionally found in Massachussetts Bay (Smith, 
Rept. U. S. Com. Fish and Fisheries for 1871-2, p. 548, 1874). 
It is common in bays and at the mouths of rivers from Cape 
Cod, Mass., to the northern extremity of Texas, and is especially 
abundant in Chesapeake Bay, where it is the basis of an ex- 
tensive industry. Specimens have been taken also in the Ber- 
mudas, Jamacia, and Brazil; but outside of the region from 
Cape Cod to Texas it is of rare occurrence. Dr. J. F. Whiteaves 
makes no reference to it in his Catalogue of Marine Inverte- 
brates of Eastern Canada, Ottawa, 1901, nor do any later writers 
mention its occurrence north of Salem Harbour. Dr. A. G. 
Huntsman of the Biological Board of Canada informs me that 
they have never obtained it in any of their investigations along 
the Atlantic coast, and he knows of no reference to its occurrence 
in Canadian waters. Mr. William MacIntosh, curator of the 
Museum of the Natural History Society of New Brunswick, 
St. John, tells me that he has no record of its having been taken 
along the New Brunswick coast. 

Habitat.—It occurs on muddy shores and bottoms, down to 
deep water, and among eelgrass, being particularly abundant 


in bays and in the brackish waters of estuaries; and has even 
Proc. & Trans, N.S, Inst.Scr., Vor, XX, Trans. 7. 
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been taken in fresh water contiguous to the coast. During 
the summer it is found in relatively shallow water; but retires 
in winter to greater depths. Adults are more often obtained 
in deep water; but the young, as-well as some adults, come 
inshore to water only a few inches in depth. 


Economics.—Next to the Lobster, this crab is the most im- 
portant food crustacean of the United States, it being extensive- 
ly eaten both in the hard- and soft-shelled stage, and is highly 
esteemed.* Any extension of its range is therefore of consid- 
erable general interest. 


Occurrence on the Nova Scotian coast.—In the Provincial 
Museum of Nova Scotia, Halifax, when I took charge of it in 
1899, was an old dried specimen of an adult female Callinectes 
sapidus, but without any data. As there were a few foreign 
crustaceans in the collection, | did not then consider its presence 
of any significance. 


On 8th November, 1902, I purchased from a Miss Iceton, 
in the Halifax market, two specimens of the species, a male and 
an immature female, which had been found alive, cast up 
with kelp on the sand beach at Cow Bay, Halifax County, N.S., 
on 7th November, and which had been boiled and so turned red. 
A third one, an adult male, had been taken with the others, 
and was obtained for the Museum on the following market 
day. I requested the woman to look for more, and accordingly 
other specimens from the same place were obtained from her 
in November and December of that year, and in April and May, 
1903; making in all fourteen specimens. One of them was 
alive when I received it, and the others quite fresh. 


Two more specimens, a male and an immature female, were 
taken on 8th May, 1903, in what is known as the Lily Pond, a 
brackish lagoon, immediately behind the Cow Bay sand-and- 
gravel beach. This lagoon is now connected with the sea at 
high-tide by a narrow channel at the southwestern end of the 
beach. Up to about 1901 the water of this pond was fresh, 
being fed by a couple of brooks, and white waterlilies flourished 
there; but about that year a new outlet was broken through 
and since then the water has been brackish. The pond is 


* “Soft-shelled” crabs are those met with two or three days after moulting, before the 
shell has become hard. The period between moultsis from |5 to 25 days, according to whether 
the individual is young or approaching maturity. The usual period of life is about three 
years, and the number of eggs laid about 1,750,000. 


j 
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shallow, and the bottom mostly sand, overlaid with decaying 
organic material. 

The place where all these specimens were obtained was at 
the southwestern end of the sand beach, near the present out- 
let of the Lily Pond, or Cow Bay Pond as it is sometimes 
called, about four-fifths of a mile southwest of the Mosher 
house. The two which were collected in brackish water 
were taken in the adjoining pond, close to the outlet, and 
therefore in theimmediate vicinity of where the others were 
found in salt water. 3 

Cow Bay itself is on the Atlantic coast, seven miles in a direct 


line east-southeast from the city of Halifax, in Halifax County, 


and lies between Hartling Point on the west and Osborne Head 


_ on the east. It has a long beach of sand and gravel, exposed to 


the full inward sweep of the Atlantic Ocean.* The locality is 
very scantly settled by farmers. 

One male Blue Crab was obtained from Beazley and Henrion, 
fish dealers, of Halifax, who told me it had been taken at Cole 
Harbour, Halifax County, on 25th November 1902; but as Cole 
Harbour is about three miles northeast from Cow Bay, and it is 
the only specimen reported to have come from there, I think it 
very probable that it also came from the latter place. The dealer 
had purchased it from someone living in that district, and may 
have mistaken the name of the exact locality, as such details 
were of no interest to him. 

All of the Cow Bay specimens were obtained in the Halifax 
market from one woman, who then lived in that district, and 
they were taken by her brothers. She told me that no one 
about Cow Bay to whom the crabs had been shown, had seen 
the species before. Since the spring of 1903, this woman has 


- ceased coming to the market, and | have not since happened to 


- 


note any of the crabs exposed for sale. I am therefore not in a 
position to state whether the colony still exists at Cow Bay, 
but there can be hardly any doubt that it does, as it seemed to 
be well established. 

Besides the Cow Bay occurrence, | am only aware of this 
species having been once taken elsewhere in Nova Scotian waters. 
Mr. E. Chesley Allen, formerly of Yarmouth but now of Halifax, 
informs me that he identified a single adult specimen of C. sapidus 


* For anaccount of Cow Bay bkach andits pond, see Here Prof. D. S., AStudy of the Cow 


_ Bay Beaches, Trans. N.S. Inst. Sc., vol. 14, pt. 2, p. 109, | 


Yat Sea 
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which he obtained in a fish-market in Yarmouth. It had been 
taken on the shore at Sandford, just outside of the mouth of the 
Bay of Fundy, Yarmouth Co., six miles north-northwest of the 
town of Yarmouth, N.S., about the year 1921. No person of the 
district had met with the species before, and it is the only speci- 
men Mr. Allen has noted in this province, although he has care- 
-fully examined the shore about Yarmouth for marine inverte- 
brates. His specimen has since been lost. On the coast at 
Sandford there is, I believe, a lagoon or cove which is separated 
from the sea by a roadway. 

Summary of specimens.—In all, seventeen specimens and the 
right cheliped of an eighteenth one, have been received by the 
Museum from the Cow Bay district, exclusive of the old female, 
without data, which we suppose must have been also collected 
here. Of the 18 complete specimens, |2 are males, immature 
and adult, varying in greatest width from 4.20 inches to 6.03 
inches; and 6 are females, varying in width from 4.30 inches to 
5.90 inches. Of the females, 2 are adults with the distinguishing 
broad, rounded abdomen, and 4 are immature specimens with 
wedge-shaped abdomens.* 

Grouped as to months in which they were eae we get the 
following result; April, 6 specimens (all male): May, 3, (2 
males and | immature female); November, 6, (4 males and 2 
immature females); and December, 2, (both females, immature 
and adult). These scant figures indicate that they may be 
most common in April and November. It is possible that 
during the more busy summer season they were not searched 
for. In the winter they no doubt retire, as elsewhere in their 
range, to the bottom in deeper and warmer water, but they 
are met with on shore as early as the later part of April and 

as late as ||th December. In Chesapeake Bay, Va. and Md., U. 
S. A., they are most abundantly taken in May or June, and i in 
October or November. 

Particulars of Nova Scotian specimens.—On the next page 
are given particulars of the eighteen complete specimens and 
one cheliped of Callinectes sapidus in the Provincial Museum: 


* Unlike the case of the female, we have no criterion by which to distinguish adult males from 
immature ones, except so far as size and general appearance is indicative of age, unless one can 
make observations on sexual activity. 


i 
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H CaRAPAce 
Sal ee 
ACCESSION 5 5 & 
Numser | Sex AGE Locatity Date ae ber 
+1 | ae 

Og 
| Ins. | Ins. 
Old specimen |Female Adult Nova Scotia (?). Not known.| 2.25 | 4.65 
1073 ale Pt mvc. ni » | Cowdbay, MtxsCo.;,.N-S: 7 Nov.1902)} 2.55 | 5.26 
1073 Female |Immature <3 re 4 SP e eg ie aed 2.351209 
1077 Minlesslits. . since “i ry ae + ed ee cs vow W2ed 5 | 6.03 
1078¢ Ms erie. tte Bo gas mat, Meas tah) ae he 0 nS 46 
1098 * Haas -|Gole Har ©) Fixit Com N&S:2 4 (25 2.36 | 5.14 
1099 Female |[mmature |Cow Bay, Héfx. Co. 74 (ate 1.96 | 4.30 
1125 ri 5 ot ae eae Sa 11 Dec. 2.18 | 4.82 
1126 . Adult ett BE Oe ne sok spite ten eerie Pe OO 
1811 Niale hits. see ek behets us PAGS fn Sees 24 Ap. 1903 | 2.46 | 5.30 
i ks, ors cies, ss cee aes 5 ie) ov. PSO Sake 
DE etna Pani eo ee : 2.64 | 5.70 
‘ BF mt: ore eta Fe one soe ee teks » | 2.46 | 5.26 
oi 3 Parigd ARs entre s ‘ 2.31 | 4.74 
* , : Soinias » | 2.28 | 4.73 
(Right ? ; 4 ae Shataktonl eee ocg 

cheliped) 

1815 Whaley “lec c nike pa ae UF made ieee ee | May ,, | 2.73 | 6.00 
1820 se id puncte ae eons Cow Bay Lily Pond, Cow Bay |8 ,, .,., 1.98 | 4.20 
* Female| Immature z as se rt ate dkvna tes 2.00 | 4.35 


All specimens were obtained from one person, except the ‘‘old specimen’’ and No. 1098. 
¢ Alive when received. 

12 males: average length, 2.457 ins; average width, 5.237 ins. 

6 females: average length, 2.210 ins.; average width, 4.852 ins. 

2 adult females: average length, 2.39 ins.; average width, 5. 28 ins. 


Males vary in size from the smallest (No. 1820), 1.98 ins. in length, 4.20 ins. width, to the 
largest (No. 1077), 2.75 ins. length, 6.03 ins. width. 


Females vary in size from the smallest (No. 1099), 1. 96 ins. length, 4.30 ins. width, to the 
largest (No. 1126), 2.52 ins. length, 5.90 ins width. 


Largest immature female is No. 1073, 2.35 ins. length, 5.09 ins. width. 


All of these specimens agree fully with descriptions and figures 
of Callinectes sapidus. The following notes on the colour were 
made from Acc. No. 1078 (male), which was alive when received, 
and No. 1077 (male) which was quite fresh, and represent fairly 
well the colouration as found here, which agrees generally with 
that of more southern specimens: 


Colour—Carapace greenish-olive, passing into olive-green on posterior 
margin. Tips of teeth on anterior margin of carapace and of lateral spines, 
reddish. Underparts generally white. Legs (periopods) pale olive-green and 
blue; their callosites and spines red. Upper part of chelae (‘‘pincer-claws’’) 
dirty olive-green; inner side of same, a fine cobalt blue. 


In Chesapeake Bay, U. S. A., 36 adult females had an average 
width of 6.117 inches, and they are known to attain a width of 
7 inches; and the average width of adult males is there probably 
about 6.5 inches at least, while they are known to grow to a width 
of 8.5 inches.* As our two adult females (with rounded abdomens) 


* Churchill, E. P., Life History of the Blue Crab, Bull. Bur. of Fisheries, vol. 36, 1917-18, 
p.101, Wash., 1919. 
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only measure 4.65 inches and 5.90 inches, and the males are all 
6.03 inches or less in breadth, we are lead to the conclusion that 
our Nova Scotian individuals undergo their final moult and so 
attain maturity at a smaller size then do those of the more 
favourable southern coast. This is as might be expected on 
the extreme northern extension of the geographical range, where 
suitable food may not be so abundant, and the torpid winter 
condition may be slightly longer, as this crab becomes sluggish 
when the temperature of the water falls below 50 degrees. 

Conclusion.—We thus see that at this northern locality on the 
Atlantic coast of Nova Scotia, in latitude 44° 37’, there is a re- 
markable and apparently well-established and comparatively 
numerous colony of this important species of crab, which pre- 
viously had never been recorded from Canadian waters, or even 
from further north than Salem Harbour, Mass., situated in 
latitude 42° 30', nearly four hundred miles to the southwest. 
It seems truly’ remarkable that this crab has not been found in 
the Bay of Fundy, except the single specimen from Sandford, 
Yarmouth Co., or even on the coast of Maine.* It would be 
interesting to know if it occurs in suitable localities elsewhere 
along our Nova Scotian Atlantic coast, or whether at Cow Bay 
and Sandford, we have isolated colonies whose origin may have 
been casual individuals, or even a single egg-bearing female, 
borne northeastward on the Gulf Stream and thence straying 
to our shore. This current has brought many unexpected 
marine visitors from the south. Such accidental crustacean 
wanderers, if cast upon a favourable part of the coast, where 
suitable food occurred, could multiply and establish themselves. 
The marked swimming ability of the family to which the Blue 
Crab belongs, may lend strength to such an explanation of the 
origin of such colonies here, should subsequent observations 
indicate that the species does not occur in the intervening area 
between Nova Scotia and Massachussetts.t| Nothing at present 
indicates that the Cow Bay colony and the Sandford individual 
are the survivors of an occupation which once extended un- 
broken up to this latitude. 


* See Rathbun’s List of Crustacea of New England, 1905. 


+ W. P. Hay (Life History of Blue Crab, Rept. U. S. Bur. of Fisheries, 1904, p. 401, Wash., 
1905) says the species is one of great activity and considerable power of endurance. It pro- 
gresses through the water by a sculling motion of the broad hind legs, and under ordinary 
conditions it moves slowly, its efforts apparently being to keep afloat while it is borne alo y 
eo curent. In this way it might easily go adrift and be carried northward by the set of the 

ulf Stream. 


ee 
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Previous references to these specimens.—It may be mentioned 
that in notes on interesting accessions published in the Report 
on the Provincial Museum for 1902 (appended to the Report 
of the Department of Mines), Halifax, 1903, page 5, I briefly 
referred to our first specimens as ‘‘several Blue Crabs (Call- 
inectes sapidus), new to this province, taken at Cow Bay’; 
and in the report for 1903 (Halifax, 1904, page 6), stated that 
in that year ‘a number of Blue Crabs (Callinectes sapidus) have 
been obtained from Cow Bay and Eastern Passage, showing 
that this species has an established habitat in the province.” 
_ This reference to the Eastern Passage | cannot now explain, as 
~ that locality i is not given for any of the specimens recorded in 
our accession-book or on the labels, and it is without doubt 
a mistake, although at the time of then writing I must have 
had some reason for thinking that the species .also occurred 
near the sandy Eastern Passage, an arm of Halifax Harbour, 
which adjoins Cow Bay to the westward.* As these brief records 
were buried in the before-mentioned reports, it seems well to 
draw attention more formally to such an interesting and unex- 
pected extension of the geographic range of an important 
economic species. 


Summary.—|. The Blue Crab (Callinectes sapidus) occurs as 
a fairly numerous colony at Cow Bay, on the Atlantic coast of 
Nova Scotia, seven miles east-southeast from Halifax, and 
possibly at immediately adjoining favourable localities. A 
single specimen has also been taken at Sandford, Yarmouth 
County, at the mouth of the Bay of Fundy. It occurs in both 
salt and brackish water, but apparently rarely in the latter. 


2. No previous records are known of its occurrence to the 
north of Salem Harbour, Mass., and the question naturally 
arises whether in Nova Scotia we have merely isolated colonies 
established by casual drift individuals borne northward by the 
Gulf Stream and cast upon our shore; or whether, less likely, 
they are the survivors of a continuous occupation which once 

extended this far north. Further search should be made to 


*Since writing the above, I have met the woman from whom I obtained 
the Cow Bay specimens of this crab which are in the museum. She had 
been a Miss Iceton of Cow Bay, but is now Mrs. Soward of Purcell’s Cove, 
N. W. Arm. She assures me that all the Blue Crabs I obtained from her 
were taken at the southwestern end of Cow Bay beach, near the outlet of 
Cow Bay Pond, about 4/5 mile southwest of the Mosher house. She has 
never heard of any having been taken in the Eastern Passage or elsewhere 
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discover if the species exists elsewhere on our coast to the south- 
westward of Halifax, from which region, with the exception of 
Sandford, it has so far not been reported. 

3 Inhabitants of the districts where it was found, had not 
noted the species before, which, although not evidence of much 
weight, tends to increase the probability that it had been intro- 
‘duced by natural agencies within comparatively recent years. 

4. Individuals from Nova Scotia seem to mature when of a 
slightly smaller size than do those of more southern regions, but 
this is not sufficiently pronounced to be at all varietal. 


Provincial Museum. Halifax, N. S., 
12th December, 1919. 


VARIATION IN COMPOSITION OF GAS——-CREIGHTON 9| 


VARIATION IN THE COMPOSITION OF COMPRESSED I[LLUMIN- 
ATING Gas wiTH PRESSURE AS IT ISSUES FROM THE Com- 
PRESSION CyLINDER.—By Henry JERMAIN MAuDE CREIGHTON, 
Dr. Sc., F. C. S., Assistant Professor of Chemistry, Swarth- 
more College, Swarthmore, Penna., U.S.A. 

(Read 9 February, 1920) 


In the course of another investigation it became necessary 
for the writer to employ an illuminating gas containing 5 to 6 
per cent. of carbon dioxide. As the content of carbon dioxide 
in the gas of the laboratory was about one-half this amount, 
- a cylinder of purified carburetted water-gas under a pressure of 
approximately 300 pounds per square inch was obtained through 
the courtesy of aneighboring gas company. An analysis of the 
gas prior to compression gave the following results: 


Per cent. 

arbon CiOXIGeG >.> 72s <5 POE IM Net I 5.5 
Pitiiinants ©: 02 ac ee ae ee 157 
ReyOed! fo an ee oe nee: 0.9 
Rarbon monoxide. | -. «<< 2... Se ee 26_9 
ParetOren 2... Sete See 3520 
Means. ie Bae ee ee PEE eS 2 12_4 
riianes to. Se ee ee ee bs 93.0 
reragen: © 7. SOR er See OE 4B 

100_0 


Before employing the gas in the investigation to which refer- 
ence has been made, the carbon dioxide content in a sample 
taken from the compression cylinder was determined. To the 
writer’s surprise this amounted to only 3.5 per cent. The same 
result was obtained with several other samples. On thinking 
the matter over, the conclusion was reached that the low carbon 
dioxide content in the samples of gas taken from the compression 
cylinder must be due to differences in the rates of diffusion of the 
components of the gas through the very small orifice of the 
compression cylinder; the heavier carbon dioxide diffusing less 
rapidly than the lighter hydrogen and methane. In order to 
substantiate this conclusion, and to ascertain the manner in 
which the composition of the diffused gas altered with the dif- 
fusing pressure, analyses were made of samples of gas taken from 
the compression cylinder as the pressure therein was gradually 
decreased. : 
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The reducing valve of the compression cylinder was con- 
nected with a gas-meter, which in turn was attached to a bunsen 
burner. Samples of the gas were obtained for analysis from a 
three-way tube placed between the cylinder and the gas-meter. 
The gas was allowed to flow from the cylinder at a constant rate 
of 120 liters per hour. Since each division on the scale of the 
-main pressure gauge of the cylinder corresponded to 62.5 pounds 
per square inch, samples of gas were taken for analysis after 
each reduction in pressure of this amount. Determinations of 
carbon dioxide, illuminants, oxygen and carbon monoxide were 
made in the usual way. Owing to lack of apparatus for the 
separation and _ estimation of hydrogen, methane and ethane, 
these components could not be separately determined. In 
Table | are recorded the amounts of carbon dioxide, illuminants, 
oxygen, carbon monoxide and the mixed lighter components 
(H2+CH,+C:H2+Ne) found in samples of gas taken at var- 
ious cylinder pressures. “These results are shown graphically 
-in Figure |. 


TaBLe | 
Percentage Composition 
Component ! At a pressure (in lbs. per sq. in.) of : 
eee 
312.5| 250 | 187.5| 125 | 62.5 15 
co, | 3.8 | 45 | 52 | 58 | 64 | 69 5A 
il. | 82 | 98 | 11.2] 129] 148] 166] 422 
Os | 1.0 |-08 | 09 | 07 | 08 | O17 08 
(one) | 21.2 | 23.2 | 25.3 | 28.1 | 30.5 | 32.0 26.7 
| 
Hs + CH: + |, | 
C:Hs+N: || 65.8 | 61.7 | 57.4 | 52.5 | 47.5 | 43.8 55.0 


It will be observed from the results contained in Table 1, 
that the averages of carbon dioxide, oxygen and carbon monox- 
ide agree closely with the amounts of these components con- 
tained in the gas before compression. The low average for 
illuminants and the consequent high average for the residue of 
hydrogen, methane, ethane and nitrogen are quite possibly due 
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to condensation of a small portion of the heavy hydrocarbons 
while the gas was under the higher pressures. From the data 
contained in the table and from the curves it will be seen that, 
In accordance with Graham's diffusion law, with decrease in 
pressure the percentage increase for carbon monoxide is less 
than that for carbon dioxide, and this in turn is less than that 
of illuminants. 
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AccIDENTAL OccURRENCE OF THE Pycmy Sperm Wuate (Kogia 
breviceps) ON THE Coast oF Nova Scotia: AN EXTENSION 
OF ITS KNOWN RANGE; WITH REMARKS ON THE PROBABILITY 
OF THE FORMER PRESENCE IN THESE WATERS OF THE TRUE 
SPERM Wuate (Physeter macrocephalus)—By Harry P.srs, 
Curator of the Provincial Museum, Halifax, N. S. 
(Read 9 February, 1920.) 


ConrTENTS. 
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Any information regarding the rarer Cetaceans of Nova Scotia 
is of value, as we have little positive data regarding their occur- 
rence here This more particularly applies to the True Whales 
(Balaenidae) and the Sperm Whales (Physeteridae). Our Dolph- 
ins (De/phinidae) are somewhat better known, but they also de- 
serve attention. Whenever possible, advantage should be taken 
of any opportunity to examine and definitely determine the 
specific name of specimens stranded or otherwise taken on ou 
coast. f 

Pycmy Sperm WHALE (K. breviceps). 

Specimen taken at Herring Cove, Halifax County, N. S——On 17th 
January, 1920, when Jeremiah Gray and other men were cutting 
out ice to prevent it carrying away the wharves, in case of storm, 
in Herring Cove (west long. 63° 33’, north lat. 44° 34’), a small 
inlet on the western side of the outer part of Halifax Harbour, 
Halifax County, Nova Scotia, they chanced to come upon the 
body of a small-sized whale. The animal was eight and a half 
feet long, and it was lying dead just beneath the ice. The spot 
where it was found was about one hundred yards from the head of 


the narrow cove, and about twenty yards from the western shore, 
Proc .& Trans. N.S. Instr. Scr. Vou. XV. Trans. 8. 
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and the depth of water there is ten feet at low tide. The species 
had never before been seen by any of the many fishermen and 
other sea-going men of the locality. 

The winter of 1919-20 had been a most abnormally cold one, 
with the temperature about zero (Fah.) for quite long periods, 
and cold weather had set in very early in the season, about 
the middle of December. Herring Cove had frozen on 12th 
January, and the ice, which was five inches thick, extended 
from the head of the inlet, nearly down to the government wharf 
which is on the western shore three hundred yards from the head. 
No doubt the whale on coming into the small inlet, had got under 
the ice, and not happening to retrace its way, had drowned be- 
neath the strong covering, as it was unable to reach the surface 
to breathe. The black skin was abraded off the top of the head, 
doubtless from the frantic efforts of the suffocating animal to force 
its way through the ice. 

A newspaper reference to the capture of the whale caused me 
to telephone for the head, fins and flukes to be sent to the Pro- 
vincial Museum, where they arrived on 22nd January. On ex- 
amination of these essential parts, I was much surprised to find 
that the species was the Pygmy Sperm Whale (Kogia breviceps, 
Blainville), a nearly adult female, belonging to the family Phy- 
seteridae and related to the huge Sperm Whale or Cachalot (Phy- 
seter macrocephalus, Linn.) from which it differs distinctly, apart 
from the great inequality in size. An adult Pygmy Sperm Whale 
grows to a length of only fifteen feet or so, while a male true 
Sperm Whale may be nearly seventy feet in length. After mak- 
ing careful drawings and measurements, the flesh was removed 
from the head; and the skull, dorsal and left pectoral fins, and the 
flukes were preserved ( Museum Accession No. 4829). 

Specimens taken on the United States coast—-The Pygmy 
Sperm Whale, which is generally a rare species, has never before 
been reported from Canadian waters, and previous to 1904 there 
was no reference to its occurrence on the adjoining New England 
coast from Maine south to Connecticut (vide Glover M. Allen’s 
List of Mammalia: Fauna of New England; Occas. Papers Bost. 
Soc. Nat. Hist., vol. 7, Bost., 1904; and F.B. Sumner’s Catalogue 
of Marine Fauna of Woods Hole and Vicinity, Bull. U. S. Bur. 
of Fisheries, vol. 31, Wash., 1913). Since 1904 it has been twice 
taken in Massachussetts waters, and a life-size cast and the 
skeleton of one of these are in the museum of the Boston Society 
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of Natural History (vide letter of G. M. Allen, 30 Jan., 1920.) 
That is the most northern range on this coast hitherto known. 
Gerrit S. Miller did not include it in his Preliminary List of New 
York Mammals (Bull. N. Y. State Mus., 6, no. 29, Albany, 1899), 
but a large female, containing a foetus, was stranded at Long 
Beach, Long Island, N. Y., on 28th February 1914, and the skel- 
eton is now in the American Museum of Natural History, New 
York, (vide Bull. Am. Mus. Nat. Hist., 38, pp. 7-72, N. Y., 1918), 
and a second specimen was taken at South Beach, Staten Island, 
N. Y., on | March 1920 and is now in the same museum (vide 
_ letter of F. A. Lucas). It has been taken several times on the 
coast of New Jersey, viz., (a) female, 8!/2 ft. long, containing a 
foetus, collected at the Life Saving Station, Spring Lake, lat. 40° 
10’, on 27th April, 1883, now in U. S. National. Museum, acc. 
13060, (type of Kogia goodei True)*; (b) adult female, |0ft. 6 in. 
long, collected at Barnegat City, 24th Oct. 1885, now in U. S. 
National Museum, acc. 16706; and (c) young male, collected at 
Loveladies, 25th Oct. 1885, now in U. S. National Museum, acc. 
16705. In Virginia, a male was washed up on the beach during 
a storm at Dam Neck Mills, south of Virginia Beach, in Feb., 
1887 (U. S. Nat. Museum, acc. 22559); and in North Carolina, 
a male, 7 ft. 10 in. long, was taken at Kitty Hawk, 5th Jan. 1885 
(U. S. Nat. Museum, acc. 15560).7 It is not commonly found 
about the West Indies. 

Range.—Its general range is in tropical regions, and its occur- 
ence beyond is more or less accidental. True (1885) gives the 
geographic habitat as “temperate and tropical seas’. Lydekker 
(Guide to Whales, Porpoises and Dolphins in Brit. Museum, p. 26, 
Lond., 1909) says it is very widely distributed, having been met 
with in the Indian and Southern Oceans, and in the North Pacific, 
but it does not occur in British waters. It is apparently more 
common in the southern hemisphere; it or very closely related 
forms having been taken a number of times in the New Zealand 
seas, and also once on the coast of California. Some of these 
specimens have been described as different species, but G. M. 
Allen thinks that probably they should all be included under 


*This specimen is figured by True, Rept. U.S. Fish Com. for21883, oe 8, 
fig. 22, Wash., 1885. 

tl am indebted to W. deC. Ravenal and Wm. Palmer, of the U.S. 
National Museum, Wash., for particulars regarding the specimens taken on 
the coasts of New Jersey, Virginia, and North Carolina. 
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breviceps. F. E. Beddard (Mammalia, p. 367, Camb. Nat. His- 
tory, Lond., 1902) allows two species, if the accounts of their 
osteology are to be depended upon, namely Kogia breviceps and 
Kogia (Callignathus) simus, the latter from the coast of India. 
The former is said to have |3 pairs of ribs, no teeth in upper jaw 
and 14 or 15 in each ramus of lower jaw; and the latter, 14 pairs of 
ribs, 2 teeth in upper jaw and 9 in each ramus of lower jaw. 
K. floweri, a Californian form, whose teeth are particularly long 
and recurved, and K. pottsi from New Zealand, have been de- 
scribed as distinct forms, but further investigation will probably 
indicate that they are merely varietal forms of K. breviceps. 

We thus see that the accidental occurrence of Kogia breviceps 
in north latitude 44° 34’, close to Halifax, Nova Scotia, is remark- 
able and worthy of note, because it considerably extends the 
range and also adds another mammal to the casual members 
of our marine fauna. 

How the present individual came on our coast._-To account for 
its occurrence here, we must surmise that it had come from trop- 
ical regions, to the southern coast of the United States or the 
vicinity of the West Indies, and thence northward in the warm 
waters of the Gulf Stream, and straying westward out of that 
current, had come by chance to our cold shore in the middle of an 
unusually severe winter, there to die, not directly as a result of 
the low temperature of the water, but because of the ice which 
gave it no opportunity to come to the surface to breathe. That 
it coasted up along the shore of the United States, is a less probable 
hyposthesis. The number of female specimens containing 
foetuses which have been taken in northern waters, suggests the 
possibility that their unusual visits are in some way associated 
with the breeding season. 

Descriftion—As the species is seldom met with, a description 
of the present specimen will be of some interest. The accom- 
panying plate illustrates the external characters of the entire 
animal, and also depicts all aspects of the cranium, which latter 
is complete in all its parts. These drawings have been made 
with considerable care, so as to be accurate in all particulars, 
especially as regards the skull. Gray, in his Catalogue of Seals 
and Whales in the British Museum, second edition, Lond., 1866, 
p. 216, gives figures of the dorsal and lateral views of a skull 
and a lateral view of a lower jaw, reproduced from those of M. 
de Blainville of 1838, and these figures have generally been 
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copied as depicting the cranial characters of this species. De 
Blainville’s drawing, made from a single skull from Cape of Good 
Hope, in the Paris Museum, was not a perfect one, as the origin- 
al lacked some rather important parts, particularly about the 
maxillary notches, and the details of the parts present are not 
very well represented. The ear-bones (periotic and tympanic 
bones) were without doubt missing in de Blainville’s specimen, 
as is very often the case with cetacean skulls; and these ex- 
tremely interesting and important bones have never, | believe, 
before been figured, and they are difficult to describe without 
_ drawings. Both the right and left ear-bones are complete in 
our specimen and the left one is figured, in opposite side-views, 
on my plate, on a scale very: slightly less then one-third 
natural size. (See plate, page 101.) 


Diagnosis——The species may be readily recognized by its pro- 
truding snout, bluntish head which is not truncate, the toothless 
upper jaw, and toothed lower jaw having about fourteen sharp 
teeth on each side, blowhole on the top of the head, and the 
presence of a dorsal fin. The skull may be known by its unsym- 
etrical and concave dorsal region, and the dental characters 
referred to. 


External characters—Head contained six times in total length. 
Snout projecting beyond the mouth; the face only very slightly 
flattened below extremity of snout. Eye much above angle of 
mouth. Blowhole on top of head and very slightly to left side; 
shape crescentric. Lower jaws very narrow in front; no teeth in 
upper jaw; fourteen on each side of lower jaw. Dorsal fin 
present, small and low, falcate. Pectorals rather small, pointed. 
Peduncle of tail strongly keeled above and below. 


Viewed dorsally, the snout is moderately sharp; viewed laterally, 
the front of the head is blunt, the mouth projecting 3 inches be- 
yond a vertical line from the anterior end of the mouth. Mouth 
very narrow, capable of being opened to an angle of about 70°; 
tongue short, its extremity only coming to 3 ins. of end of mandible; 
transverse diameter of throat, 2.15 ins. Eye set rather high, 
about midway between dorsal and ventral lines, and slightly 
posterior to the posterior end of mouth opening. The single 
external oriface of the blowhole is on the upper part of the head 
(not anteriorly as in Physeter), and it is somewhat crescentic, 
with the convexity to the front, and its transverse length is 2.45 
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ins. It is situated not quite on the medial dorsal line, the centre 
being .52 inch to the left of that line. It is closed, in a valve-like 
manner, by the posterior wall coming in contact with the anterior 
wall, so as to exclude water; and surrounding it is a white, very 
tough, muscular or cartilaginous fibre. The outer vestibule of 
the blowhole is of the length of the external opening, and is |.75 
‘ins. deep It is coloured black within. From the left end of 
this vestibule is a small tubular passage (spiracle) penetrating 
nearly perpendicularly into the head, to the left superior naris, 
which could be explored with a probe to a depth of 5.50 ins. 
fromm the surface of the head. A right-hand passage could not 
be located with the probe, but the man who removed the flesh 
said he found also a right-hand smaller opening leading into the 
head, and connecting with the right-hand superior naris. 
Although I searched for the small external ear-opening, I was not 
quite sure | had located it, but the position of the well-developed 
ear-bones (tympano-periotic bones) of the skull, shows that the 
external orifice must be about 2.50 ins. behind and a little below 
the level of the eye, where I had detected a minute pore or open- 
ing. 

Dorsal fin composed of adipose tissue, without any osseous 
connection with the vertibrae; low, falcate; its basal length con- 
tained about 13 times in length of animal, its height about 2!/4 
times in its basal length. Pectoral fins short, moderately broad, 
and somewhat pointed; their anterior margin a little less than 
Utth as long as length of animal, their greatest breadth contained 
2'/ times in their greatest length. Flukes moderately excavated 
on the hind margin, and with a small acute notch in the centre 
of that margin; the distance from tip to tip, |.84 times the greatest 
length of the pectoral. . 

The weight of the animal was reported to have been about 400 
pounds. The “‘blubber’’ or fatty tissue was concentrated on the 
outside of the animal, immediately beneath the skin, and at the 
back of theneck it formed a layer 1.40 ins. thick, white in colour 
and it readily furnished a clear yellowish oil of high quality. The 
flesh was of a very dark red colour, entirely free from fat; and on 
being eaten after frying, was exceedingly tender, but in my opin- 
ion was somewhat too strong in flavour to be very palatable, al- 
though two gentlemen who also tried it considered it excellent. 
It has no oily or fishy flavour; but does not possess the very fine 
edible qualities of a steak from the back of the Harbour Porpoise 
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(P. communis), which is particularly savoury, resembling some- 
what a very tender moosesteak. 

Colour.—Upper parts and sides, including interior of blowhole, 
outside of pectoral and upper side of flukes, black. Underparts 
whitish or greyish white. Inside of mouth pink; teeth white. 

Skull.—As crania of the Pygmy Sperm Whale are seldom met 
with in collections, particularly in America, a rather full descrip- 

tion of that part of the animal will probably be of interest. The 
skull of Kogia and that of the allied PAyseter are thought to be 
perhaps the most modified from the ordinary type of cranium in 

‘the whole mammalian class. The skull of the present specimen 
is short, broad, and with the exception of the mandible, massive; 
and crests are strongly developed. The rostrum, from in front 
of the maxillary notches, forms about an equilateral triangle, 
the lateral margins being somewhat concave anteriorly and 
slightly convex posteriorly. The length of rostrum to a line 
drawn between the bases of the deep maxillary notches, is con- 
tained in the total length of skull, 1.91 times (52.3 per cent.). 
The greatest breadth of the skull (post-orbitally) is contained in 
the total length, 1.23 times (81.6 per cent.). 

Viewed dorsally the skull is very strongly asymmetrical along 
the median posterior region, whereas the lateral outlines are 
symmetrical. The lack of symmetry is chiefly noticeable in 
(a) the median crest, (b) the intermaxillae, and (c) the nares. 
We find the prominent median crest strongly twisted to the left 
as it proceeds from the vertex anteriorly until it reaches the 
nares; the left intermaxilla anteriorily is widened, and the right 
one narrowed, whereas posteriorly the right one is widened and 
passes back to the vertex and the left one is short. The left 
naris is very much the larger one, its diameter being about 3/4rd 
times that of the right one; and although the septem is mesially 
situated, the disproportion between the magnitude of the two 

_ openings give the nares the appearance of being towards the left 

side. A prominent horse-shoe shaped crest proceeds from one 
maxillary notch, around to the vertex, and thence to the other 
notch. 

Examined more minutely, the two intermaxillae show great 
lack of symmetry, more particularly in the posterior parts. Both 
widen posteriorly, but in different degrees, and the right one is 
much the longer. The right one is anteriorly the narrower, but 
from the small right naris backward it is considerably widened, 

Pros. & Tran. N.S., Inst. Scr.,, Vou. XV. TRANS. 3. 
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is twisted, and joins the median crest on its lefthand edge, 
and extends to within a short distance of the supraoccipital- 
frontal crest. The left premaxilla is wider than the right one 
before tho nares, and seemingly terminates at the posterior 
margin of the large left naris, but the suture is somewhat 
difficult to discern. 

The maxillae are narrow anteriorly, but widen and thicken 
greatly at the maxillary notch, which latter is narrow but 
penetrates very deeply (4.3cm. deep). Transversely the max- 
illae begin to be strongly concave here. Just posterior to the 
notches, the maxillae are very greatly thickened, and thence 
rise In a strongly elevated lateral crest which passes in a curve, 
as before mentioned, back to where they and the supraoccip- 
ital form a sharp, curved tranverse crest near the vertex. This 
curved crest thus forms a “horse-shoe’ enclosing a concave 
basin, in which formerly was situated the loose connective tissue 
containing the supply of spermaceti. Another very promi- 
nent crest arises at the vertex (where it joins the transverse 
crest) and passes forward, being twisted to the left, S-wise, and 
finally is lost at the posterior margin of the large left naris. 
Whether this crest is formed by the right margin of the left 
maxilla, or by it in conjunction with the left nasal, I am unable 
to say with certainty, as only the median suture between the 
maxillae can be traced. At any rate, the nasals are difficult 
to precisely locate, unless the sutures should subsequently open 
up. . 
The frontal is entirely covered by the maxillae posteriorly; 
but the supraorbital process of the frontal is massive and well 
developed. The body of the malar is massive, and has a strong 
postero-inferior process, just anterior to the orbit. The 
zygomatic process of the squamosal is prominent, but shows no 
unusual thickening. The greatest breadth of the skull is in this 
region. The supraoccipital bone rises almost vertically from 
the foramen magnum, to meet the posterior margins of the 
maxillae (and the covered frontals) and then joins in forming 
the transverse crest. 

Viewed ventrally, the skull is symmetrical. The inter- 
maxillae show for a short distance only (3.5 cm.) at tip of ros- 
trum. The maxillae are convex in cross-section, and have two 
narrow but deep channels towards their lateral margins; these 
grooves representing the obselete tooth-row. The palatines 
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show, in a rather small area, just anterior to the pterygoids. The 
pterygoids meet mesially for about half their length anteriorly, 
then are separated by an elongate-ovate space, and again ap- 
proximate posteriorly at their crests. Their posterior free 
Margins or crests are straight and set somewhat obliquely to a 
transverse line. From the sides of the inferior nares, two sharp, 
much elevated crests proceed backward, divergingly, to the 
region of the auditory meatus, as is usual in allied animals. 

The interesting periotic and tympanic bones, or “‘ear-bones,’ 
are dark coloured in the exterior member, which measures 5.8 
_cem. in vertical length, 3.4 cm. in antero-posterior breadth, and 
2.1 cm. in greatest thickness at the superior end; while the 
interior inflated, shell-like member (the tympanic) is ivory- 
coloured, rather thin, and beautifully and rather intricately 
convuluted in a manner which cannot be easily described. 
Both of the ear-bones have been preserved and are com- 
plete. The accompanying plate contains opposite sideviews 
of the left ear-bone, on a scale slightly less than one-third 
the natural size. As before mentioned, 1 believe the ear-bone 
of this species has never before been figured. 

The mandibles (lower jaws) are very thin and delicate, 
and have little depth at the anterior half where the tooth-row 
is situated, but are moderately deep at the posterior ends. The 
symphysis is long (6.5 cm.); and posterior to it the rami grad- 
ually, and then strongly, separate from each other. The tooth- 
rows are thus approximately parallel, and only 1.5 cm. apart, 
for about half the length of the rows. The length of the tooth- 
row is contained in the mandibular length, 2!/2 times; the dis- 
tance between the condyles is about °/ ths of the same length; 
and the depth from the coronoid process to the angle, is con- 
tained 2 24rd times in that length, while the depth at the tooth- 
row is only lth of the length of the tooth-row. 

Teeth—Upper jaw toothless; teeth in lower jaw, 14 on each 


side; dental formula, ;7-—>. The teeth are not very firmly 


attached in the alveolae, and therefore may be slightly moved 
about. They are rather small, slender, conical, decidedly 
sharp, very slightly curved inward at the tip and also to- 
ward the embedded basal part. Their total length, mid- 
way in the row, is .73 inch; the diameter at the basal part is 
-12 in., and the crown projects out of the gum .35 in. They are 
separated, from centre to centre, .36 in. 
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External measurements——The following general measure- 
ments, with the exception of those of the fins and flukes, were 
made by Mr. Gray, and without doubt follow the contour of 
the body in some of the dimensions. They also have been 
reduced to percentages of the total length of the animal. 


Inches Cm. rested 
- Total length, snout to notch in posterior margin of tail 102.00 259.3 100.0 


Circumference of body 70.00 178.0 68.6 
Snout to anterior end of dorsal fin 48.00 122.0 47.1 
Snout to anterior insertion of pectoral fin 24.00 61.0 23.5 
Dorsal fin, basal length 7.50 19.0 7.4 
Dorsal fin, vertical height 3.40 8.6 3.3 
Pectoral fin, greatest length, (anterior margin) 12.509 ST Geena: 
Pectoral fin, greatest breadth 5102 180 5.0 
Pectoral fin, basal length 5 7) 0 146 5.6 
Flukes, from tip to tip 23.08 “Sh:bueeaeo 


The following measurments (chords) were very carefully 
made by myself frem the head. They have also been reduced 
to percentages of the total length of the head. 


Length of head, snout to basal condyle -_-_--_-----_- 17.25 43.8 100.0 
Diameter of head, from eye to eye ___-_-_______-__-___ 13.75" 43503 soe 
Snout to anterior margin of eye ___________________- 13.80» 243538 728016 
Snout to anterior margin of blowhole_______________- 10.40 26.5 60.3 
Snout to anterior end of mouth (above)________-____- 7.50. IST. as5 
Snout to posterior end of mouth_-__-__--_______-__- 13.00° -331°" 753 
Mouth opening, length measured on upper jaw-------- 6.25.) 1539), 56m 
Mouth opening, length measured on lower jaw____..- - -- 6.00 15.2 348 
Upper jaw, breadth near anterior end__ -_____-__------ 1.50 3.8 8.7 
Lower jaw, breadth near anterior end__ _____--------- 1.00 2.5 5.8 
Lower jaw, width midway in length -___________----- 2.50 6.3 14.8 
Lower jaw, width at posterior end of mouth opening _-. 4.25 108 24.6 
Blowhole, transverse length________________-_-_-_--- 2.45 6.2 14.2 
Blowhole, antero-posterior width___________.____-_--- 85 22 5.0 
Centre of blowhole to centre of right eye___________-__- 10.38 26.3 60.2 
Centre of blowhole to centre of left eye...__________-- 9.35 “237 , 
Right hand extremity of blowhole to centre of right eye 9.16 23.2 53.1 
Right hand extremity of blowhole to centre of left eye _ 8.12 20.6 47.1 
That is, the blowhole is situated to left of medial dorsal 

tn Ses oe he 1.3 3.0 
Pepermenrthe 2. fo . i. alee see ee een ae 1.00 2.5 5.8 
Eye is 7.20 ins. (18 3 cm.) above, and about 2 ins. (5 cm.) 

posterior to the posterior angle of mouth 
Blubber, thickness at back of head_______-.___.------ 1.40 3.6 
ile; Ce et rk ee 02 05 


Cranial Measurements.—The following are the measurements 
of the skull, with the same reduced to percentages of the 
total length of the skull: 
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Cm. Percent. 

Total length, frorn centre of line joining surface of occipital cond- 
iearolextremity oL.costrun. 62-2 4 See - ee 
Length of rostrum to line joining bases of maxillary notches _-_- 
Length of rostrum to outer end of maxillary notches_-_-_------- 
Breadth of rostrum at base of maxillary notches__________-_-- 
Greatest breadth of rostrum in front of maxillary notches- -_ _ ~~ 
pee mnalary otches..: 06 -45.- _) -aaee 5s) eased 
Breadth of rostrum midway in its length__________________-- 
Breadth of right intermaxilla at middle of rostrum___-____---- 
Breadth of left intermaxilla at middle of rostrum________----- 
Breadth of both intermaxillae between their exterior edges, at 
SI MICEGIOLOSELOINL. 2a see estes tins see 2 ees ee a = ee ee ee 
Greatest breadth between intermaxillae posteriorly ________-__ 
Menetnonricht footh-croove: — = =) S24) oe. 2 2 1 ee eee 
Detect’ tomth-erdeve: 
Posterior end of right tooth-groove to base of maxillary notch._ 
Posterior end of left tooth-groove to base of maxillary notch__- 
Extremity of rostrum to anterior margin of right superior naris 
Extremity of rostrum to anterior margin of left superior naris__ 
Extremity of rostrum to end of pterygoid crest, mesially_____- 
Extremity of rostrum to end of pterygoid crest, laterally_____-_ 
Anteorbital breadth (between processes of malar) -____._----- 
DEIeLApern airints= 2 ok) oY Sha hoe) a a ae 
Breadth between squamosals (postorbital breadth):- greatest 
Oe ES | eee te eee eee a 2s ee eee 
Breadth between hinder margins of temporal fossae_-_-______-- 
Maratea’ breadth ‘of occipital(bone 2 ass eee 
Temporal fossa, greatest length__________.______ ._____----- 
Temporal fossa, greatest breadth______________________----- 
PRPRTAT ATIC De So ee ey eS SE SIR hs see 
Length of symphysis of mandible_______________________--- 
Length of tooth-row of mandible, right____________________- 
Length of tooth-row of mandible, left______________________- 
Depth between angle and coronoid process___~___________--- 
Distance apart of upper edges of mandible, halfway in length__ 
Diameter of right naris, antero-posteriorly 
Bueeeter OF rieht Naris, laterally_<..----— = 
Diameter of left naris, antero-posteriorly___________________- 
Miameter of left naris, laterally. .____. 2-2 2.222222 2 
Diameter of largest tooth 
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Micmac Indian tradition of a blunt-headed whale-—On _ show- 
ing the head of this whale to a very well-informed Micmac 
Indian, Jeremiah Lone-cloud (alias Bartlett), he examined 
it carefully and stated that he had never seen the species 
before, but from descriptions given him by two very old Indians, 
Noel Jeddore, who is now dead, and Soolian (William) Bill, 
he felt sure it must be what was known by the Indian name 
Ded’-men-ak-paj'-jet, a name which means ,,“‘blunt-head’’ fish. 


Noel Jeddore had been born at Melrose, St. Mary’s, N. S., and 
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died about 25 years ago, aged 84 years; and old Soolian Bill 
had formerly belonged to Cape Breton Island and now lives on 
the Truro reservation, aged about 97 years.* 

Noel Jeddore told Lone-cloud that about fifty years ago, say 
about 1870, he and other Indians were encamped on a small 
island called by the Indians Up-quaw’-we-kunk or ““Bark-camp 
Island’’, off West Medford, on the south side of the entrance to 
Pereau Creek, in Minas Basin, Kings Co., N. S., when a school 
of about a dozen cetaceans became stranded on a mudflat there. 
The Indians examined them and got some of the flesh for 
food, and he said that the cooked back-fin was much relished by 
them. The animals were about 12 or 15 feet long, coloured 
black, and had a small dorsel-fin. Such cetaceans had never 
before or afterwards been seen by Jeddore and his companions, 
but he had heard from other older Indians that such animals 
had occurred years previously, and that they had been called 
by the Micmacs Ded-men-ak-paj-iet, from the blunt apparancee 
of their head. This word resembles an old Micmac name ap- 
plied to another rare cetacean which once occurred here, Ded- 
men-ak-part, which means “head cut off squarely,” not merely 
“blunt-head.”’ Further reference will be made to this latter 
animal when I come to write of the true Sperm Whale. (See 
page 112). 

Old Soolian Bill very recently told Lone-cloud that he 
also had seen the cetacean which they call Ded-men-ak-paj-jet, 
and said it occurred in the same season when the others were 
taken off West Medford. About fifty years or more ago, 
he states, a number of sea animals of the kind seen at West 
Medford came ashore in a “gut” of water near the Indian 
reservation at Whycocomagh, St. Patrick’s Channel, Bras d’Or 
Lakes, Cape Breton Island.t Bill and other Indians examin- 


*The well-known and respected Micmac Iidian, William Prosper, usually known as 
“‘Soolian Bill,’’ died at the Truro Reservation 01 3rd April, 1923, and it was claimed that 
he was oe hundred and oe years of age. The "ame Soolian is evidendly a corruption of 
the French name Guillaume (William). He was born at Bay of Islands, Newfou dla°d, and 
came to Whycocomagh, Cape Breton, about 1848, removing to Dartmouth, opposite Halifax, 
in 1860, the year the Prince of Wales was i: Nova Scotia. About 1888 he finally 
we tto Truro. Ifhecame to Halifax in 1860, as stated, the date of the occurrence of the 
above-me tioned cetacean at Whycocomagh must nhave been prior to that year. 

tlt may be mentioned that at the same time that these cetaceans came ashore at Whycoco- 
magi, two very larze whales (Micmac Bool-uwp, name for any large whale) came in at the same 
place and one ran avhore and was killed by the Indians with a scythe-blade on the end of a 
pele. Soolian Bill saw it,and he said it made a great commotion with its very long fins, so 
that one had t» be careful in approaching it. It was towed to Arichat, Rich. Co., and there 
the blubber was removed. It is not reported whether it had a back-fin or not. Probably it 
was the Humpback Whale (Megaptera nodosa). 
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ed and cut up the animals and obtained much oil 
from the blubber; and one which they opened contained 
a foetus. They also called the animal Ded-men-ak-paj-jet, 
agreed that it was the same _ species as that taken 
in Minas Basin, and that it was extremely rare, but that 
old Indians told them it had been taken years before. It also 
had a dorsal-fin. 

The rare animals described by Jeddore and Soolian Bill were 
not Black-fish (Globicephala melas) which is the only other dis- 
tinctly “‘blunt-headed”’ cetacean it might be confused with, and 
which is acommon species, well known to the Indians as Sarb’- 
a-dee’-meekw, which means “John Fish,” but why so-called is 
not known. The Bottlenose Dolphin (Tursiops truncatus) has 
too much beak to be particularly designated as the “‘blunt-head.”’ 
We are therefore led to conclude that these very rare cet- 
aceans referred to by our Micmacs, must have been the Pygmy 
Sperm Whale (K. breviceps), which answers the Indians’ rough 
description in having a blunt head, a dorsal-fin, and being about 
twelve or fifteen feet long, black in colour, and very rare in these 
waters. The presence of the dorsal-fin shows it was not the 
true Sperm Whale, for which apparently our Indians also have 
a descriptive name. This is a related subject to which we will 
now refer. 


Sperm Wua ce (P. macrocephalus). 


Did the True Sperm Whale formerly occur on the Nova 
Scotian cqast?—Whether the huge Sperm Whale or Cachalot 
(Physeter macrocephalus Linn.) ever occurred on our Nova 
Scotian coast, accidentally or otherwise, in the early years when 
its range was very much less restricted than now, is a point 
which is not definitely settled in my mind, although from evid 
ence at hand | am very decidedly of the opinion that it must 
have. Ina paper like this, dealing with a related species, it may 
not be altogether out of place to give a little attention to the 
subject. 

Many years ago the true Sperm Whale was reported all along 
the New England coast as far north as Casco Bay, Maine, 
where it is recorded that one was stranded in 1668.* Casco 


*G. M. Allen, List of Mammalia of N. E., Occ. Papers Bost. Soc. Nat. Hist. 7, pt. 3, Bost. 
ey and G. Brown Goode, Fisheries and Fishing Industries of U. S., sec. 1, page 9, Wash.,, 
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Bay is in the same latitude as southern Nova Scotia. In August 
1761, one was killed in lat. 45° 54’, long. 53° 57’, which is off 
the southern Newfoundland coast and 275 miles due east of 
Scaterie, Cape Breton; and in 1766 another was seen near 
George’s Bank, which is to the south of Nova Scotia and a 
little beyond its limits.* These are merely recorded occur- 
rences, but of course there are many others which did not 
happen to be noted. The most northern grounds which they reg- 
ularly frequented some thirty-five years ago, were off Cape 
Hatteras. Glover M. Allen, in a recent letter to me, writes 
that “‘the Sperm Whale (P. macrocephalus) must occasionally 
reach Nova Scotian waters, although I do not recall at this 
moment a definite record. It is taken once in a while off the 
Newfoundland coast at the whaling stations.” The manager 
of a Newfoundland whaling station told Prof. E. E. Prince 
that their whaling vessels had twice taken Sperm Whales off 
the Cape Breton coast and towards Newfoundland. 

While this paper is in type, I find a thrilling account of the 
capture of thirty Sperm Whales in the harbor of Keels (lat. 
48° 32’) in Bonavista Bay, almost eighty miles north-northwest 
of St. John’s, Newfoundland, in the early part of August, 1922. 
The account, by Thomas Kelly, appeared in the “Canadian 
Fishermen,’’ Gardenville, P.Q., Oct. 1922, vol, 9, p. 221, andit 
describes a remarkable instance of daring among the Newfound- 
land fishermen. A motor-boat from Keels, when a few miles off 
land, encountered about seventy large whales, which the fisher- 
men mistook for Blackfish or ‘‘Pot-heads‘* (G. me/as) and which 
they accord ngly undertook to drive to the shore. Some seven 
motorboats took part in this operation, three boats on either 
side, and one behind making much noise with ‘ts exhaust. The 
large animals went shorewards like a flock of sheep, and made 
no commotion even when a boat happened to run upon one of 
their backs. 

When, however, the whales found that they were entrapped 
in the cliff-surrounded harbour of Keels, they began to fight 
terrifically, and the men, in some twenty or thirty boats, com- 
menced to kill them. NHatchets, axes, knives, and guns were 
used in efforts to subdue the monsters. Forty-eight bullets are 
said to have been fired into the head of one of them. Men were 
to be seen on the backs of the animals, chopping with axes. No 


*G. B. Goode, loc. cit., page 8. 
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‘men were killed, although a small boat was smashed to pieces. 
Hawsers and steel cables were made fast to some of the whales 
but were snapped with great ease. Some of the infuriated 
animals dashed themselves against the cliffs and sodied. In 
al! thirty were killed. 

The services of a man who for ten years had been foreman of 
a ‘‘whale factory’’ were secured, and he identified them as Sperm 
Whales. Wells were made in the heads of the monsters, and 
a great quantity of pure oil was dipped therefrom; fromone to 
four puncheons of fluid being taken from each head. 

Additional particulars of this very remarkable occurrence 
were forwarded to me on 19th January, 1923, by the De- 
partment of Mines and Fisheries of Newfoundland, which had 
obtained the information from a most reliable source, Mr. J. F. 
Murphy of St. John’s, who had visited Keels and examined the 
dead animals. Mr. Murphy says that they were undoubtedly 
Sperm Whales, the most valuable of the cetaceans, and he en- 
closed a carefully prepared drawing with measurements made by 
himself, which proves conclusively that their specific identity 
had been correctly determined. They were all young males, 
and varied in length from 45 to 48 feet, whereas an adult 
male sometimes measures as much as 80 feet. The one he 
measured particularly was 47 feet in greatest length from the 
anterior end of the truncated snout to the tip of the flukes or 
tail. From the snout to the posterior angle of the mouth it 
measured 12 feet; and from the angle of the mouth to the ex- 
tremity of the flukes, 35 feet. The vertical depth of the head, 
from the dorsal region to the mouth, was 7 feet; and the distance 
between the two ends of the flukes was from 9 to 11 feet. It 
had 22 teeth in each side of the lower jaw. Three of the teeth, 
forwarded by Mr. Murphy to the Provincial Museum, are 
definitely the teeth of the true Sperm Whale. 


He says that about forty-four of the whales were driven ashore 
at Keels, the harbour of which is of circular form, everywhere 
surrounded by vertical cliffs except at the entrance. The fish- 
ermen killed thirty of them, using guns, axes, mowing-scythes, 
and sharpened sticks employed as lances. In some cases stout 
pieces of timber with pointed ends were driven into the blow-hole 
of the animals, which maddened them, and so furious did they 
become (probably because of the difficulty experienced in their 
efforts to breathe) that they dashed themselves against the cliffs, 
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thus driving home the stakes which had protruded from the front 
of their heads like a vessel's jib-boom. These animals died 
suddenly. Later the others, which were wounded, went into 
a ‘‘flurry’’ and thrashed themselves to death against the cliffs 
and isolated rocks. 

Knowing that the valuable substance called ambergris is ob- 


_tained from the alimentary canal of this species of whale, Mr.. 


Murphy went to Keels and had the stomach of one of the car- 
casses opened. In it was found about a bushel of the beaks of 
small and large species of squid, the favourite food of this whale, 
the beaks being of all sizes from a quarter up to one-and-a-half 
inch in length, each with a curious growth on the larger end, 
somewhat like a cock’s comb. No ambergris was found. It is 
known that beaks of the cuttle-fish or squid are frequently 
found embedded in ambergris sent to market, and Mr. Murphy 
believes that the irritating action of these pointed beaks on the 
animal's stomach causes the formation of that material. Other 
carcasses were then opened, but also without finding real amber- 
gris. One, however, contained a growth about six or eight 
inches long and about six inches in diameter, having holes in it 
like those of a sponge, and varying in color from pale green to 
dark brown. This was examined by the government analyst, 
Mr. Davis, who reported that it was not ambergris. It is pos- 
sible that it may have been an early stage in the formation of 
that substance, and that the animals were too young to have 
developed it perfectly. 

The fishermen were unfortunately entirely unprepared for 
such an unexpected and unprecedented occurrence, and had no 
knowledge of the great value of such whales, and they destroyed 
them, with but little if any profit to themselves. Two or three 
groups of men dipped from four to five hundred gallons of pure, 
clear sperm-oil from the head of each whale. Very little of it, 
however, was saved, as they had no facilities for properly handl- 
ing it owing to the huge carcasses and the workers being ex- 
posed to the wash of the surf. 

Sperm whales usually swim in herds or schools, or else singly. 
The schools consist of (a) females and their young, with one or 
two adult males, and (b) young and half-grown males. Full- 
grown males go singly in search of food. The Keels school was 
one of the herds of half-grown males, which had no doubt come 
northeastward in the Gulf Stream, and then by chance had 
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wandered westward to the Newfoundland coast, in pursuit of 
the great multitude of squid which are its principal food. 

When we consider the northern range of the Sperm Whale 
in early years, before the persistent industry of whalers had near- 
ly exterminated it in the northernmost waters of the Atlantic, it 
cannot be possible that that species did not also occur in our 
intervening waters, at least casually if not somewhat regularly, 
a couple of hundred years ago and probably much later. 

In the absence of definite records, we naturally turn for some 
light on the subject to our Micmac Indians who are keen ob- 
_servers of natural objects which come to their attention, and 
whose ability for handing down information traditionally, in 
the absence of written records, is trully remarkable. 

Our Indians inform me that very old men of their tribe have 
an ancient tradition, handed down by their fathers, of a very 
rare cetacean which the later men have never seen. To this 
animal they gave the very characteristic descriptive name of 
Ded’-men-ak’-part, which signifies “head cut off sharply or square- 
ly,” or as my informant, Lone-cloud, further explained it, 
“Just the same as if you cut the head off squarely in front.” 
Such a name could surely only have been applied to the Sperm 
Whale, whose large and remarkably blunt head is so character- 
istic a feature that it would instantly have attracted the sharp 
eyes of our natives on viewing a casually stranded individual, 
and who, in their well-known fashion, would have included this 
character in framing a descriptive name which has been handed 
down to later generations. It must be noted that this name is to 
bedistinguished from the related one, Ded-men-ak-paj-jet, to which 
reference has previously been made, which means an animal 
with merely a blunt head, and which I believe designated the 
Pygmy Sperm Whale, as a dorsal-fin is specifically referred to 
as being present. The same Indian knew the two names and 
applied them to different animals. The name Ded-men-ak-part 
was known through tradition to both old Soolian Bill, formerly 
of Cape Breton Island, and to Nole Jeddore, before mentioned, 
so that the animal probably occurred both about that island 
as well as off the mainland of Nova Scotia. Unfortunately the 
tradition does not seem to mention whether the dorsal fin was 
absent in this very blunt-headed cetacean; for if it did, the 
identification would be as about complete as could be desired. 


114 PYGMY SPERM WHALE—PIERS. 


Conclusion.—Taking into consideration all the evidence, | 
think we may quite safely conclude that Ded-men-ak-part of 
the Micmacs was the true Sperm Whale and that it formerly 
occurred to some extent at least in our Nova Scotian waters. 

Teeth of this cetacean should be searched for in some of the 
Indian shell-heaps or kitchen-middens in Nova Scotia, as the 
_natives would no doubt preserve such relics of an unusual mar- 
ine animal if one had been stranded on our coast. 

In the DesBrisay collection of Indian remains collected in 
Lunenburg County, N. S., now in the Provincial Museum, is 
a small tooth, a good deal corroded, which has a general re- 
semblance to one from an exceedingly young Sperm Whale.* 
But it may even prove on further examination to be merely 
a young Bear’s canine tooth, which somewhat closely resembles 
the former. I do not believe it belonged to a Black-fish (Glob- 
icephala melas) or any other cetacean I happen to be familiar 
with, and it is decidedly not a tooth of a Pygmy Sperm Whale. 
It measures 1.87 in. (47.5 mm.) in greatest length; its diameter, 
midway in length, is .48 in. (12.5 mm.); it projected out of the 
gum .57 in. (14.5 mm.), and the conical free end (crown) is 
very strongly incurved; 

The Provincial Museum possesses several Sperm Whale teeth, 
but theyhave all been brought by whalers from the southern 
whaling rounds. 


Provincial Museum, Halifax, N. S., 


9th February, 1920. 


*The smallest Sperm Whale on record, taken on the !New England coast, was one 16 feet 
long, taken near New Bedford in 1842. 


a 


A CONVENIENT FORM OF BURETTE—CREIGHTON. Bs, 


A ConvENIENT Form oF BurettE For Exact Gas ANALYSIS, 
By Henry JeErRMAIN Maupe Creicuton, D. Sc., Assist- 
ant Professor of Chemistry, Swarthmore College, Swarth- 
more, Penn., U. S. A. 


(Read 10 May, 1920) 


A large number of gas burettes for various kinds of analysis 
is described in the chemical literature and in the catalogues of 
chemical apparatus. With most of these burettes, which have 
a volume of 100 or 150 cc. and are graduated to read to 0.1 or 

0.2 cc., it is not possible to measure differences in volume with 

an accuracy of more than 0.1 or 0.2 per cent., an accuracy 
sufficient for many purposes. Since in some kinds of work a 
greater accuracy is highly desirable, the writer proposes to de- 
scribe a type of burette which has he designed and had specially 
made for determining differences in gaseous volumes with a 
accuracy of about 0.02 per cent. 

This burette (Figure 1) consists of a measuring tube, P, and 
a reservoir-tube, A, joined together at the top by a capillary 
tube to which is connected a stop-cock, L, and closed at the 
bottom ends by the stop-cocks, LI and L2. The tube A is 
made up of five small bulbs, BI, each holding 5.00 cc. between 
the marks on the constricted portions on either side of the bulb, 
and a large bulb, B2. The volume of the bulb B2 and the cap- 
illary tube between the stop-cock L amd the mark M on the 
upper portion of the tube P is 70 cc. The arm P, consisting of 
a thick-walled tube with an internal diameter of three mill- 
imeters, has a volume of 5.00 cc. getween the marks M and N. 
This portion of P is graduated throughout its entire length and 
each division reads 0.01 cc. 

As small variations in temperature during analysis produce 
changes in the volume of gas amounting to several hun- 
dredths of a cubic centimeters, the burette is enclosed in a water- 
jacket, K, along with a thermometer, T, reading to tenths of a 
tenth of a degree. The water-jacket has a diameter of 85, 
cm., and is closed at the ends by the rubber stoppers RI. There 
are also enclosed in the water-jacket two leveling tubes, D! and 
D2, which have approximately the same diameter as the small 
arm, P, of the burette. These two tubes are joined together 
at the bottom outside the water-jacket. Each of the rubber 
stoppers, RI, has a small opening (not shown in the Figure) 
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FIG. 1. 
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through which the water-jacket be filled or emptied, or through 
which water at a constant temperature can be circulated. 

The lower end of DI, and D2, and the lower ends of thr 
small and large arms of the burette are joind by heavy rubbee 
tubing to the three-arm tube X, the horizontal portion of which 
is joined by two meters of rubber pressure tubing to a reservoir 
containing mercury. 

The absorption pipettes are connected to the upper end 
of the burette in the usual way. The rubber connections are, 
however, enclosed in mercury to prevent leaks. It is also ad- 
visable to employ for La stop- -cock with a mercury seal. 

In order to measure a given volume of gas enclosed in the 
burette, the stop-cock LI is closed, the stop-cock L2 opened 
and the reservoir containing the confining liquid raised or 
lowered, until the level of mercury the in the larger arm of the 
burette is brought to one of the marks between two of the bulbs 
Bl. If the volume of gas is between 95 and 100cc., the first 
small bulb is filled with mercury; if the volume is between 90 
and 95 cc. the first two small bulbs are filled with mercury 
and so on. The stop-cock L2 is then closed and the stop-cock 
LI opened, and the fraction of 5cc contained in P measured by 
bringing the mercury in P, DI and D2 to the same level. This 
_is readily accomplished by getting the mercury meniscus in 
each of the three tubes in a line, one behind the other When 
this is done, the stop cock LI is closed and the volume of gas 
read. It is necessary, of course, to make corrections for changes 
temperature and pressure which occur during analysis. 

With this particular burette it is only possible to measure gas. 
volumes which are more than 70 cc. and not more than 100 ce. 

The writer has used this burette to determine the carbon- 
dioxide, oxygen and carbonmonoxide in more than one hundred 
samples of air, in laboratories and large industrial plants. In a 
number of instances where small quantities (0.02 to 0.04 per 
cent.) of carbonmonoxide were found present in the air, sub- 
sequent investigation showed its presence to be due to small 
leaks in the illuminating gas lines and connections. 


The Chemical Laboratory, 
March 2nd, 1920. 
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Notes ON THE SpRING Birp MicraTIon oF 1914 at ANTIGONISH, 


Nova Scotira.—By Harrison F. Lew s, Quebec, P. Q. 
(Read 10 May, 1920) 


The County of Antigonish lies in the eastern part of the Nova 
Scotian peninsula on the south shore of St. George’s Bay, an 
arm of the Gulf of St. Lawrence. With the exception of two 
weeks in late December and early January, the period from 
August 25, 1913, to June 27, 1914, was spent by me in the 
county, my residence being in the small town of Antigonish, 
the county town. 

In the spring of 1914, a record of the migration was made for 
the Biological Survey of the United States Department of 
Agriculture. The time spent in making observations for this 
record consisted chiefly of the early morning hours every day 
with additional time later in the day on Saturdays and Sundays. 
There was then no thought of publishing the results of these 
observations, but, in view of the scarcity of published records 
of the birds of Antigonish County, to which my attention has 
since been called, and of the improbability of additional similar 
work on my part in the county, it may be advisable to make 
readily accessible such data as were obtained. As far as | 
know, or have been able to find out, the only previous pub- 
lications relating directly to the birds of this county are the 
four brief ones hereinafter quoted in their respective approp- 
riate connections. 

The coming of spring is normally later in Antigonish County 
than it is in western and central Nova Scotia. This is due to 
the large fields of heavy ice which form in winter in the Gulf 
of St. Lawrence, and which, in melting, cool the winds which 


_. blow from them across the land to the southward. The spring 


of 1914 was said by the inhabitants of the county to be some- 
what later than the average. Snow in the woods was knee-deep 
on April 25. About two inches of snow fell on the night of 
May 1-2. On May 15 the shore of St. George’s Bay was found’ 
to be strewn with great blocks of ice, some of them three or four 
feet thick, while large fields of ice could be seen floating in the 
bay. Heavy frosts, accompanied by the formation of thin ice 
on dishes of water left out-of-doors, occurred once or twice in 
early June. These conditions are the cause of the lateness of 
the arrival of many species of birds. Where I have any especial 
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reason to think that the date of arrival as observed for a par- 
ticular species is, or may be, inaccurate, this fact has been in- 
dicated in this paper. 

Of the species herein recorded from Antigonish County, the 
following are stated by Chapman (‘Handbook of Birds of East- 
ern North America’ revised edition, 1912, p. 30) to be charac- 
teristic of the Alleghanian fauna: Black-billed Cuckoo, King- 
bird, Bobolink, Chipping Sparrow, Blue-headed Vireo, Catbird, 
and White-breasted Nuthatch. 

Taking one species, such as the Fox Sparrow, for instance, the 
following items are recorded concerning it in this paper in the 
order here stated: serial number, scientific name, vernacular 
name date first seen, number of individuals observed on the 
date nst seen, date next seen, date. of becoming common, 
estimated degree of abundance, date last seen, remarks. So far 
as they are applicable or were noted, similar items are recorded 
in similar order for each of the other species in the list of migrants. 
The nomenclature used is that of the 1910 edition of the “A. O. U. 
Check-List’. ._Terms indicating degrees of abundance are used 
in the following relative order: rare, uncommon, not common, 
tolerably common, common, very common, abundant, very 
abundant. A species is not recorded as breeding unless its 
nest was seen by me in the county; other species were observed 
as summer residents, presumably breeding, unless otherwise 
stated. 

1. Sterna hirundo. Common Tern.—First seen, May 21 
(13); next seen, May 23; common, May 21; a very common 
summer resident; breeds. On June 13th I visited Mahoney’s 
Beach, at the western side of the entrance to Antigonish Harbor, 
and there found about 50 pairs of this species nesting. The 
beach on which the nests were placed is a long, narrow ridge of 
sand, forming part o: the mainland, and separating the waters 
of Antigonish Harbor from those of St. George’s Bay. Much > 
of it is covered with the usual low herbage of our sand beaches; — 
- other parts are bare white sand. I counted 49 nests containing 
eggs; of which 23 were hollowed in the sand, while the 26 others 
were hollowed in dry bunches or windrows of seaweed which 
had been thrown above ordinary high-tide mark by the storms 
of winter. On June 21 I again visited this colony, when I found 
but one nest containing eggs. As a search revealed no trace 
of the other eggs or of any young Terns, it seems probable that 
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the colony, so easily accessible, had been raided by human en- 
emies in the interval between my two visits. 

2. Anas rubripes—Black Duck.—First seen, March 28 (2); 
next seen, April 10; apparently uncommon. 

3. Branta canadenis canadensis —Canada Goose.—First seen, 
March 19 (10);. next seen, March 29 common, March 19; 
common; last seen, May 7; a transient only. Apparently 
these birds pause in their migration for some time at this point, 
until conditions farther north are favorable for a resumption 
of their movement to their breeding grounds. During April 


_the great shallow areas in Antigonish Harbor form the feeding- 


ground of large flocks of Canada Geese, containing several 
thousand individuals. 

4. Botaurus lentiginosus American Bittern.—First seen, May 
10 (1); next seen, May 13; common, May 21; common. . 

5. Ardea herodias herodias.—Great Blue Heron.—First seen, | 
April 27 (1); next seen, April 30; not common. 

6. Gallinago delicata——Wilson’s Snipe.—First seen, April 
20 (2); next seen, April 22; not common. When passing through 
Antigonish County in 1917, I saw a single bird of this species 
on the upper South River on April 10. 

7. Actitis macularia——Spotted Sandpiper.—First seen, May 
13 (2); next seen, May 15; common, May 17; common. 

8. Aesgialitis semipalmata»—Semipalmated — Plover.—First 
seen, May 15 (5); next seen, May 23; not common. Probably 
not an accurate record of first arrival. The only place where 
I observed this species was Mahoney’s Beach. 

9. Aegialitis meloda.—Piping Plover.—First seen, May 23 
‘2); next seen, June 13; rare. Perhaps not an accurate record 


- of first arrival. The only place where I observed this species 


was Mahoney’s Beach, at the mouth of Antigonish Harbor. 
When I visited the Beach on May 15, none were seen, but 2 
were there at the time of my next visit, on May 23. The great- 
est number of individuals seen in one day was 4, seen June 13. 

10. Pandion haliaetus carolinensis —Osprey.—First seen 
May 9 (1); next seen, May 17; uncommon. 

‘Il. Ceryle alcyon—Belted Kingfisher.—First seen, April 
30 (1); next seen, May 2; common, May 5; tolerably common. 

12. Colaptes auratus luteus—Northern Flicker.—First seen 
April 20 (1); next seen April 26; common, April 28; common’ 
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13. Chordeiles virginianus virginianus.—Nighthawk.—First 
seen, May 29 (1); next seen, May 30; uncommon. 

14. Chaetura pelagica—Chimney Swift.—First seen, May 
22 (2); next seen, May 23; common; May 25; common. (This 
record published in “‘A Cooperative Study of Bird Migration’’ 
by Charles H. Rogers, ‘Bird-Lore’, Vol. XVI, No. 4, p. 272, 
July-August, 1914.) 

15. Archilochus colubris Ruby-throated Hummingbird.— 
First seen, May 31 (1); next seen, June 1; common, June |: 
very common. 

16. Tyrannus tyrannus.—Kingbird.—First seen, May 21 
(2); next seen, May 22; common, May 22; common. 

17. Nuttalornis borealis.—Olive-sided Flycatcher.— First 
seen, May 25 (1); next seen, May 27; uncommon. 

19. Myiochanes virens.—Wood Pewee.—First, seen, May 30 
(1); next seen, May 31; uncommon. : 

19. Empidonax flaviventris. —Yellow-bellied Flycatcher.— 
First seen, May 25 (3); next seen, May 30; common, May 30; 
common. 

20. Empidonax trailli alnorum.—Alder Flycatcher.—First 
seen, May 28 (1); next seen, May 30; common, June 3; common, 

21. Empidonax minimus.—Least Flycatcher.—First seen 
May 19 (1); next seen, May 20; common, May 21; common, 

22. Otocoris alpestris subsp.2>— Prairie (>?) Horned Lark.— 
First seen, March 24 (1); next seen, March 25; common, March 
27; tolerably common; last seen, April 18. Although Horned 
Larks were observed as transients only, all my observations of 
them in the field led me to believe them to be Prairie Horned 
Larks, O. a. praticola. It is possible that their breeding-grounds 
were in some of the great pasture areas in Antigonish County, 
some miles from Antigonish town. 

23. Dolichonyx oryzivorus.—Bobolink.—First seen, May 16 
(1); next seen, May 18; common, May 21; common. 

24. Agelaius phoeniceus phoeniceus— WRed-winged Black- 
bird.—First seen, May 2 (1); next seen, May 23; rare summer 
resident; breeds. Probably not an accurate record of first 
arrival. An account of my discovery of a nest and eggs of this 
species in a swamp near the mouth of Antigonish Harbor has 
been published in “The Auk’, Vol. XXXI, No. 4, pp. 537-538, 
October, 1914. 
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25. Euphagus  carolinus——Rusty Blackbird.—First seen. 
April 8 (5); next seen, April 9; common, April 11; tolerably 
common transient rare in summer. 

26. Quiscalus quiscula aeneus—Bronzed Grackle.—First seen, 
April 7 (1); next seen, April 8; common, April 12; common. 

27. Carpodacus purpureus purpureus.—Purple Finch.— 
First seen, May (1); next seen, May 10; common, May II; 
common. Although individuals of th!s species not infrequently 
pass the winter in Nova Scotia, my notes lead me to believe 
that migrants usually do not arrive until late April or early May. 

28. Astragalinus tristis tristis—Goldfinch.—First seen, May 
26 (1); next seen, May 27; common, May 28; very common. 
Individuals of this species also are known to winter in Nova 
Scotia, but it would appear from my notes that the migrants 
generally arrive in the latter half of May. 

29. Pooecetes gramineus gramineus.—Vesper Sparrow.—First 
seen April 28 (3); next seen, April 29; common, April 28; tolerably 
common. 

30. Passerculus sandwichensis savanna.—Savannah Sparrow.— 
_ First seen, April 26 (2); next seen, April 27; common, April 30;, 
common. 

31. Passerherbulus nelsoni subvirgatus——Acadian Sharp-tail- 
ed Sparrow.—First seen, June, 3 (1); next seen, June 4; un- 

- common. 

32: Zonotrichia albicollis——White-throated Sparrow.—First 
seen, May 8 (1); next seen, May 9; common, May 9; abundant 
summer resident; breeds. It will be observed that this speces ° 
_ arrived on the night of May 7-8, and that the Fox Sparrow de- 


_ parted on the same night. At Halifax, N. S., in 1918, the Fox’ 
_ Sparrow departed and the White-throated Sparrow arrived on 
the night of April 28-29. In both of these instances the Fox 
_ Sparrow had been a very common transient. The feeding habits - 
of these two species appear to be essentially similar, as they both 
_ feed largely on the ground among_ bushes, and it is possible that 
this fact, in combination with the comparative scarcity of food 
in early spring, when much of the ground is still snow-covered, 
“may have aided in causing these species to be thus complement- 
ary in Nova Scotia at that season. 

33. Spizella passerina passerina.—Chipping Sparrow.—First 
een, May 9 (2); next seen, May 10; common, May 15; very 
ommon summer resident; breeds. 
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34. Junco hyemalis hyemalis.—Slate-colored Junco.—First 
seen, March 24 (1); next seen, April 4; common, April 7; abund- 
ant summer resident; breeds. 

35. Melospiza melodia melodia—Song Sparrow.—First seen, 
April 4 (1); next seen, April 5; common, April 7; very common. 
First. song heard April 5, when, of 4 birds seen, one only was 
-heard to sng. 

36. Melospiza lincolni lincolni—Lincoln’s Sparrow.—First 
seen, May 19 (1);next seen, May 20; common, May 20; tolereably 
common. 

37. Melospiza georgiana—Swamp Sparrow.—First seen, 
April 30 (1); next seen, May 5; common, May 9; tolerably 
common. 

38. Passerella iliaca iliaca—Fox Sparrow.—First seen, April 
13 (4); next seen, April 14; common, April 14; very common; 
last seen, May 7; a transient migrant only. Antigonish appears 
to lie on an important highway of migration for this species. 
Probably most of these birds were on their way to Newfoundlan d. 

39.. Zamelodia ludoviciana.—Rose-breasted Grosbeak.—First 
seen, May 25 (3); next seen, May 27; common, May 27; com- 
mon. Nowhere else has it been my good fortune to find this 
species as common as | found it about Antigonish. 

40. Petrochelidon lunifrons lunifrons.—Cliff Swallow.—First 
seen, May 22 (25); next seen, May 23; common, May 22; com- 
mon. The accuracy of this date of arrival seems questionable, 
although I watched carefully for this species. 

41. Hirundo erythrogaster —Barn Swallow.—First seen, May 
15 (9); next seen, May 16; common, May 15; common summer 
resident; breeds. 

42. Iridoprocne bicolor.—Tree Swallow.—First seen, Apel 
26 (1); next seen, April 28; common, May 15; common. 

43. Riparia riparia~—Bank Swallow.—First seen, May 23 
(5); next seen, May 30; common, May 30; locally common 
‘ummer resident; breeds. Found only about earthen banks 
along the shore of St. George’s Bay. As I did not visit that 


shore between May 15 and May 23, the above date of arrival | 


may not be accurate. 

44. Bombycilla cedrorum.—Cedar Waxwing.—First seen, May 
27 (9); next seen, June 5; irregular in occurrence. 

45 Vireosylva olivacea—Red-eyed Vireo. First seen, May 
25 (4); next seen, May 27; common, May 27; common. 
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46. Lanivireo  solitarius——Blue-headed Vireo.—First seen, 
May 20 (1); next seen, May 21; common, May 23; tolerably 
common. 

47. Mniotilta varia——Black-and-White Warbler.—First seen, 
May 1!6 (1); next seen, May 18; common, May 20; common. 

48. Vermivora ruficapilla ruficapilla—Nashville Warbler. 
—-First seen, May 25 (1); next seen, May 30; rare. 

49. Compsothlypis americana usneae—Northern Parula, 
Warbler—First seen, May 16 (1); next: seen, May 18; 
common, May 20; 21 very common. 

50. Dendroica aestiva aestiva——Yellow Warbler .—First seen 
May 19 (1); next seen, May 20; common, May 20; very common 

51. Dendroica caerulescens caerulescens.—Black-throated Blue 
Warbler.—First seen, May 23 (1); next seen, May 24; uncom- 
mon. 

52. Dendroica coronata——Myrtle Warbler.—First seen, April 
21 (2); next seen, April 22; common, May 5; common. 

53. Dendroica magnolia——Magnolia Warbler.—First seen, 
May 14 (1); next seen, May 16; common, May 21; very abun- 
dant. I consider this to be the most abundant summer resident 
bird about Antigonish If my experience in a number of other 
localities in Nova Scotia is typical, I should judge this to be the 
most abundant Warbler, perhaps the most abundant summer 
resident bird, in the province as a whole. 

54. Dendroica pensyluanica—Chestnut-sided Warbler.—First 
seen, May 24 (1); next seen, May 25; rare. 

55. Dendroica striata——Black-poll Warbler.—First seen, May 
25 (3); next seen May 27; common, May 28; common. Al- 
though | have no reason to suppose that this species is a summer 
resident in Antigonish County, I’can now find no record of the 
date of its departure for. the summer. 

56. Dendroica fusca—Blackburnian Warbler.—First seen, 
May 27 (1); next seen, May 30; not common. 

57. Dendroica virens—Black-throated Green Warbler.—First 
seen, May 9 (1); next seen, May 10; common, May 17; abundant 
The second Warbler in point of abundance. 

58. Dendroicapalmarum hypochrysea——Yellow Palm Warb- 
ler.—First seen, April 24 (1); next seen, May 9; common, May 
9; very common transient; probably not generally common as 
a summer resident. I have no similar migration record for this 
or any like species. In comparison with records of arrival in 
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other parts of Nova Scotia in other years, April 24 appears to 
be a normal date of arrival for this bird. The individual seen 
on that date at Antigonish was clearly observed in the bare 
branches of an apple tree. On the days immediately following 
I sought faithfully for this Warbler, ‘or I always tried to obtain 
dates of second observations as close to arrival dates as possible, 
and, as day after day went by without my seeing anything more 
of the species, I hunted for it the more persistently. Yet ‘t 
was not observed again until fifteen days after the first indi- 
vidual was seen; then, on May 9, it suddenly became common. 

59. Seiurus aurocapillus—Oven-bird.—First seen, May 18 
(1); next seen, May 20; common, May 20; very common. 

60. Seiurus noveboracensis.—Water-Thrush.—First seen, May 
17 (2); next seen, May 19; common, May 20; common transient; 
not common summer resident. In most of western Nova Scotia 
this bird appears to be uncommon or rare. About Antigonish 
I found it, by comparison, rather more common as a summer 
resident and very much more common as a transient visitor in 
spring. In summer it is confined to deep, swampy woods, 
where there is stagnant water, but in the migration its cheerful 
song sounds not only in such places, but along every brook and 
river and body of fresh water, large or small. Apparently 
Antigonish is on the main highway followed by individuals of 
this species which breed in Cape Breton and Newfoundland, 
and, perhaps, eastern Labrador. The comparative rarity of the 
species in western Nova Scotia would seem. to indicate that 
these eastern migrants enter the province by way of the Isthmus 
of Chignecto. 

61. Oporornis philadelphia—Mourning Warbler.—First see n 
May 30 (1); next seen, May 31; not common. More common 
than I have found it elsewhere in Nova Scotia. 

62. Geothlypis trichas trichas—Maryland Yellow-throat.— 
First seen, May 21 (4); next seen, May 22; common, May 22; 
common. 

63. Wéilsonia pusilla pusilla——Wilson’s Warbler.—First seen, 
May 25 (3); next seen, May 28; uncommon; last seen, May 28; 
observed as a transient only. 

64. Wilsonia canadensis——Canadian Warbler.—First seen, 
May 25 (1); next seen, May 27; common, May 29; common. 
65. Setophaga ruticilla—Redstart.—First seen, May 21 (2); 
next seen, May 22; common, May 22; very common. 
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66. Anthus rubescens —American Pipit—My only obser- 
vation of this species at Antigonish was of one bird seen in a 
plowed field on May 20. 

67. Dumetella carolinensis——Catbird—First seen, May 28 
(6); next seen, May 30; common, May 28; common. 

68 Nannus hiemalis hiemalis —Winter Wren.—First seen, 
May 8 (1); next seen, May 9; not common. 

69. Regulus calendula calendula—Ruby-crowned Kinglet.— 
First seen, April 27 (1); next seen, April 30; common, May 2; 
common. 

70. Hylecichala guttata pellasi—Hermit Thrush.—First seen 


May | (1); next seen, May 8, common. 


7\|. Planesticus migratorius migratorius.—Robin.—First seen, 
March 26 (I); next seen, March 28, common; April 9, very 
common. (This record published in “A Cooperative Study of 
Bird Migration,’ by Charles H. Rogers, ‘Bird Lore’, Vol. XVI, 
No. 3, p. 182, May-June, 1914). 

Unfortunately regular notes on birds not observed as spring 
migrants were not made From occasional notes on rare or 
unusual occurrences, or events of particular interest, however, 
the following additional data concerning the birds of Antigon- 
nish County may be supplied. Certain familiar species, which 


‘were presumably common or abundant, must, from lack of 


record, here be conspicuous by their absence. 

72. Herelda hyemalis—Old Squaw.—One male observed on 
St George's Bay, not far from the entrance to Antigon‘sh Har- 
bor, January 31, 1914. 

73. Bonasa umbellus togata——Canada Ruffed Grouse.— 
A not common permanent resident. 

74. Coccyzus erythrophthalmia —Black-billed Cuckoo.—The 
familiar, characteristic notes of a Cuckoo distinctly heard 
June 20, 1914, doubtless emanated from one of this species. 

75. Sphyrapicus varius varius.—Yellow-bellied Sapsucker.— 
A pair observed September 27, 1913. 

76. Cyanocitta cristata cristata.—Blue Jay.—My only records 
are of several observations of the species during January and 
February, 1914. 

77. Perisoreus canadensis canadensis.—Canada Jay.—Re- 
corded in September and October, 1913, and January, 1914. 

78. Corvus brachyrhynchos brachyrhynchos.—Crow.—Common 
permanent resident. 
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79. Pinicola enucléeator leucura—Pine Grosbeak.—My only 
observation was of a flock o° 8 or 9, containing no adult males, 
seen near Maryvale, April 18, 1914 

80. Passer domesticus domesticus —English Sparrow.—A com- 
mon permanent resident in Antigonish town 

81. Loxia curvirostra mincr——American Crossbill.—A small 


flock, containing several adult male, was observed at close 


range, May 2, 1914, near Mahoney’s Beach. The birds were 
feeding in low spruce trees and on the ground. A few Cross- 
bills were seen during the winter, but the species was not de- 
termined. 

82. Acanthis linaria linavia —Redpoll.—Seen in Hat flocks 
during the winter and early spring. 

83. Plectrophenax nivalis nivalis —Snow Bunting.—Record2d 
as seen occasionally in small flocks from January 11 to March 7. 

84. Spizella monicola menticola——Tree Sparrow.—My only 
observation was of a single individual, March 7, 1914. 

85.—Lanius borealis —Northern Shrike.—Single individuals 
observed several times in winter and early spring. Heard 
singing In January and February. 

86. Certhia familicris americana—Brown Creeper.—Several 
observed in song in heavy deciduous woods in late April. 

87. Sittacarolinensis carol nensis—White-breast:d Nuthatch, 
—Observed several times in autumn and winter, principally on 
shade trees in Antigonish town. . 

88. Sitta caradensis.—Red-breasted Nuthatch —My cab 
okservation of this species was of a pair seen January 24, 1914. 
See “A Problem in Food-Supply and Distribution ”’ ‘Bird- peesg 
Vol.XVI, No. 2, p. 113, March- April, tothe 


a noticeable in winter. Cia ss 
99. Penthestes hudsonicus littoralis—Acadian Chidkatlesail 
Common permanent resident in coniferous woods. == 
91. Regulas satrapa satrapa.—Golden-crowned Kinglet.— % 
Noted in February, 1914. Doubtless observed, but not re- 
corded, in other seasons also. hy es 


THE PHENotocy oF Nova Scotia, 1919.—By A. H. 
MacKay, LL.D., Halifax. 


These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the school- 
room the flowering or other specimens when first observed, 
for authoritative determination by the teacher, who generally 
credits the first finder by placing the name and the observation 
on the honor roll section of the blackboard for the day. The 
teacher, after testing the correctness of the observation, marks 
it on the schedule with which every teacher is provided—a copy 
of which is sent in to the Inspector with the school returns at 
the end of June and January. 

The following tables are compiled from 140 of the best 
schedules out of the 400 sent in. The selections were made 
and compiled under the direction of Mr. H. R. Shinner, B. A., 
and Miss Gladys MacLeod, of the Education Department. 

The schedules for each year are carefully bound up in a 
large annual volume, which is placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the different 
belts, slopes or regions, have been rural science teachers who 
have most distinguished themselves as instructors. They were 
selected for the purpose on the recommendation of the Director 
of rural science education. The sheets from which the pro- 
vincial phenochrons are calculated are also boind in annual 
folio volumes for ease of consultation and preservation. 

The Province is divided into its main climate slopes or 
regions not always coterminous with the boundaries of counties. 
Slopes, especially those to the coast, are subdivided into belts, 
such as (a) the coast belt, (b) the low inland belt, and (c) the 
high inland belt, as below: 


No. Regions or Siopes. Belts. 
1. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 
Il. Shelburne, Queens & Lunenburg Co’s, “s o 
III. Annapolis and Kings Counties, (a) South Mts., (b) Annapolis 
Valley, (c) Cornwallis 
Valley, (d) North Mts. 
IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 
V. Halifax and Guysboro Counties, ae Pe 7, % 
VI.a. Cobequid Slope (to the south), 
VI b. Chignecto Slope (to the northwest), 
VII. Northumberland Straits Slope (to the n’h), 
VIII. Richmond & Cape Breton Co’s. si 
IX. Bras d’Or Slope (to the southeast), af < 
X. Inverness Slope (to Gulf, N. W.), med t 58 3 
The ten regions are indicated on the outline map on page 134. 


(129) 


PHENOLOGICAL OBSERVATIONS IN 


130 


aiaisie ols ee ee aa = sire ee ee oe CIZ odiz ymuiy 5a ¥ ‘ST o1z ee ed ""10Te Ce Oe es 
GFL JOST [EFI [EFL |EFT |IFT [TFT JOT |FFT ||PFT [°° ec" * +" *** SIBUOIPeUBD JorpouBjouTY “ZT |GET |/EFI |9FI |GET |SFI [SEL |GET (MET |9ET |6er 
EFI [IST LHL [SET |FHT [6ST jEhl |ShI JEST eT [ooo ttt ttt BuUTOyooTY Byodony -gT |ZET ||TST [IFT |ShI [el |ZET |ZeT SET |ZeT |eFT 
ZST |SFT [SZ -|ZET |SET |6ZI |O9T [OFT |" |/OFT [oot ttt ct BUBTUTOIBD ermozABID “CT |GET }/99T |9ET |Z2T [Sor (TET |EsT |9cT [**"*|*"*- 
IFT |OFT |IPI |GET JIPT [SET |ZFI JOST JOT Ger Joost ttt ttt BmORIy BAdOD “FT [PET |/LET [SET |ZET [SET [SET [eet [eet [Ost [é6ct 
OFT [SET |9ET [GET [SET [ET [EFT [eel |" "*||ZeT [oss ost s sss UMuBoleUry UMraOIgAIG “ET |6ZT ||ZET [PET [9ST (GSI (ZeT (9ST (SET |OEl SIT 
GZI |GET |ZET [ZET [LET TET [Pet [OT [Ser [eel | ett tts opeutouyo uNoexwIey “ZT |8SI [TET {PET {TET [OST {TET [Set (9S [FET [ect 
T¥1 JLLT |ZLT JOLT [SLT |IZT JOLT JOLT [89T |/89T |*********** edt gmmay ” ” ‘IL |Z9T |/99T |LZ9T |Z9T |O9T (SOT |I9T (Z9T |Z9L [FST 
LET |GEL |GET |ZET [PEL [TEL [Tet |OSl |OEl leet |i s ttc t 8 ss “emeraIsitA vieserg “OT |SZT |/61 [SI |ZZT [2ZeT [Ser [est |I2t |eat [oat 
O€T |FFI [SET [PEL [ZZT SET [eel [Tel [9ST [/eel Joes ttt ts cMmignideoy “6 /96T |/EET |ZET [GCE [9ST Ect IZGI [Let [Set [Sil 
vesetecesteess|geT pet [Ze I83r [POT |" |ISST [orcs 999 “eqortyy BomedoeT °g |SZT |/EZI [°° "|" "°° *|9e [Fel [FEL [eet |FeT 
PET SET JOST |TEL |GET [Tet leet [Tel joel [leer [oot s ss tots sss ByepMono ‘wyeunyed wrora +2 |2ZT }/9ZT [ee |OET [FAI [EET [eat [sat [est [IZt 
ELI \ESl |ZET |6ZL |FET JLZZT |SST JSST 6ST ||PET joe epuerg BIOTA “g [GGT |/SST [SSI [9ST {TSI (ZS JOST |Zct {ZTE JOT 
***|S8L 1660 |SEP 9k (ast | “Wiest forts crt c sss BIsderpeuBH BuBUMsUBG “G {LET ||""" OST {STI (OST (Sor [Zor |" "| ye 
SET |GET JOST [SZ |9ZT [OST [9ST [SST |IZT |'sZt [octet esueAIe uNngosmbsy “~ ILOT ||FEL [PRL [ISL [ISI (SII |Zer [OL |6LT |6IT 
ZI JOST |GIT JST |SIT |60L |8OT |FOL [86 ||GIT [*** "tcc ttt tcc eset sy ‘suedor vasidg “g jeOI ||PIT j€II {SIL OL |60T | TOL |96 |e6 jos 
GIL [EZt [ZIT [GIL SIL |STL |PLT [oer JOLT |JZTL4 otter ttt ttt seprommuresg snjndog *Z {IIT |/SII |SII {IIT |SII [901 |OLL |90L [Far | TOT 
LZU |PIT [SOT [STL [201 |90T 1607 |ZOT [FOL JIOTT Jos" PTAA ‘BuBoursnury “Tt |TOT HIZTT 160% {ZOL |ZOT {TOT |O0T 186 106 106 

Se Fea ik: Lule ona Sail | (aeseel ope oe NS 7 RS ES a Se ES 

me n < <. Rts ‘ oe ee 

el a = ele) a i eS a an & |-<renute ydooxo youe 03 ou0 ppt vox dvayi0oq| § = e 2 o9 om m e =i ay 

Oo &} 316° =| 8B} 8 ra & coe s'est 0eq.SsCTQT*** °° *oune o =) WE. 3 = =) Bay = fe ais 
wm |W Sles |Om & |p wo Sc! S&S] ol ® jec|] B 
he a6 B go £2 a 3 5c 5 oO et USE MALIN | PERG te LETT re) 4 eB > 33 ~ 8 3 be 5 
BE &8 5 °'2 a g | 2 a5 = a. woe OQ OOgT ttt Tudy s) ey gs 5 3. = e| & oa: a = 
ad {Sa} § Ba TB | @ oe > Es eg crt adeg «06 Cott yore 2 a4 a.| 5 A 5 5 | 2 oO? fom 
Oz » Dl pw > this ro) 8 oO 8 & ere cc qensny 6g “10 aa 4 O32 8 - ne om fe) B 5 B 
aie Em si=—5 °, ai3s ay Z1Ze ee ATE Te CIO YT ® 5. | 59 a 2. a 8 Oa 
ne rs) ° ao Qe a O le ie) a® 
ea ay a 8. m |S. | 0 yyuouL yoRe jo i = a leels |e mI?S ly 
Sp ) 2 B 4 o | ASP 488] 94} 03 Surpuodsoii00 1v9A ayy jo AKG Sp 9° Se z R > Tl ae 

al 8! RS ial aig | al B18 é 8 Ia@lale 

| 
‘SNOIDAY NOILVAUASAO | SNOILVLG NOILVAUSSAO 
I “O16I BYE X 
‘NOWWOD DNINOOTG NAHM | ‘NEG LeUly NGA AA 


(‘So[Npeyos uoryeArVsgO [eI0] OEE JO 4yNO 4s89q 9y3 WOIy pordutod) 


‘6161 ‘VILOOS VAON JO ADOTONGHd AHL 


13] 


NOVA SCOTIA, 1919—MACKAY,. 


SISSIES anode SBR JOOE GEIR ewe [gg ee espns 
* * * * shee eeleee see. ee . . ° * N 2 oso08 , B78 FR cs 06 0g 62 LL 6L 66 Tg 98 
OS Be: [CSTR ESR ae ps ae Rama (6, ,Ioe, fee, 22 Jaz, fee. [18:08 

ashe ies tk Sel pele al Was bine Titititttts ss NC ‘saressrar syonp prrm ets |zs |is6e jes |oz ics loz |z8 |66 (ze |¥6 

Replies sa ol HSUNOI CIEE EIN, SBR Om Pra te ]as, 1186. tes, (92 108, J0L. ze. J68,.|e6, 76. 

* * etepewee . . oe ee see ete . ee eereee ‘7+ *somB] JO TUBOLD VE) cee JNM Ke rele oee rege 9g ee ee ee 

ee oe re . Pe ee oe ey re “*"punois maya ~ qgz 9Tf& Hee OTS ete ate PE FOE Se ee oe ay 
ee ie ee Perey Wear ee i ee es ee eee | ee ee ey "755s "are UL AB 0} MoUs 4ST] BRy 062 PON 04 682 16Z T8z Z0k ese e] Se ees ee 

vel elherea paall a Pi Bebe: Pesaro DT Bz lo6z ||-"2:]t8z Jane |16¢ Jtse Jaoe |°2°2}0 02h 0 

sen paves path 05 COPE E YSU Seu) sous aummans gexmr ez Tepe |-+ + [99g [eee lose leee eee |v: |-ssctsss- 

eheele wae re ** ee ee oe ed ee) *qs1q—survel4s UT 1098 AA BO) 90T ell etl 6IT ZOT eee 26 Rot eee Ior 

SS eas of] alc Heabes ie a Sod \90r |lert Jett Jett |gor |°**1|c6 |sor |-*-“|ror 

ee eefane eee netae seen we efewe ntl enectoce rrressesss spapy—asoy Bapidg ysey ugy Oe |ItTzt joet |tet lzzt |****lozt Jot lzet leat 

es es ee od Hina eer re ee) “11e ut Ag o4 Ss qtL OZI eat eZt 221 OzI ozt T21 6IT ezt TIt 


PUNOIS U9FTGM OF MOUS SCT VHY |OTT |ETT |OTT JOST |TZT |FIT [OZT J9IT |OzT |60T 
Ce ee oe eee ee eee ee er py Resa TOmumneO Grey: 16 60T FOT £6 61T Bice oe 66 eee 69 
_ ; “Trt ress e19ATI JO BaraedO Bey 168 (166 |98 |98 |60T |" "|sz J98 jez °°" 
EE itl CLZ E12 1cZ ee ee 12z ee) te esss + -SaBSIp -09BI0g *e. $9Z *°°*laQ2 TLZ cele V4 9cZ 092% ee ee ae ee 
eee 1SZ GZ ZGS 9c GZ ee oe £02 “eee ee eee eee *BUI}INO-UTBIN) ety OFZ seer OFZ OFZ OFS ZGS OFZ re ee oe ed 
SAS 4 RIZ psp one tl sss ee oe oe | 612 eee eee eee “+ "30199n0-AB FT ‘OL FIZ eee LIZ E1Z she al Fo 8 4 re ee oe ee oe ed 
9GI |LET [SPT |TET JEFT |SPT |GET |ZET |GET |izeT | °° °°” ‘ts tt***dureeys-deayg “69 |TET ||PeT [2cT |get |gzt leet |cet (Tet |ozt [eat 
SPL |SPL [GFL |OFT JOT |SPI JOFT EET JOST ]eFT | ° °°" "rst ss *Buyjuepd-oywqog “gg leet |/Tet |6zt |ser |zer |1FT |zet \get |zzt lezt 
SFT |GET OPT |GET [SET SFT | TFT |221 [6ST |/68T |" °° ** wr eetee sees sss *BUIMOS “29 |ZET |1PEl [LET (Set IZet [eet |set |eet |Ozt |eet 
OFT |9ZT |FET OZr JO8L Gt JOST \PST VOTE Ron yo ee eS  Mosgen yo 38ry Burgsnoj “99 |CI |/9TL |SII |9Zt [OST lst |61T |ZTT |OTT |60T 
Peelpep free spMecpessslayy pereepecsstese Maye leseeeeeeeeseresees sungosagns umavpog ‘eg last sty yt eA ooo deed [one 
SOT |S9T |TLT |LOT JELT JOLT |TOT JOOT J" "f]29T Joo ttt ts asaaqeid unary ‘$9 |FOT ||F9T 189T [LOT [e9T |°°*"]69T |EeT |zeT {sZt 
69T JTLT }LOT 891 |e9L |e9T [Z9T |" ""|Z9OT JJ9OT Jo ttt osmeqerd urnosy, “9 [2¢T ||09T IZ9T IT9T |6ET |9ST [9ST |9ST |eeT |OcT 
TILT |69T |LOT |G9T |89T |GOT |GOT |S9T |POT |IZ9T Joo cots tts sueder umyosy, "ZO JTOT ||/F9T |99T |T9OT |Z9T |Z9T 6ST JO9T |T9T |zeT 
OLT |89T |Z9T 8ST [POT |TOT |6GT POT |TOT JET Joo ttt ttt BresMA VBUTIAG “19 [EST |/6¢T [SOT {SGT |O9T [SST |9ST [SST |Sct |FT 
COT |TOL |PST |8GT JOST JECT |ZGT |SGT JZGT |l9GT |° Tt ttt sees sess snpeyl snadg “09 JIT |/Sct |ZGT |6PT JIST JIST |ZFT |CbI [6FT |FFT 
POT |EOT IPST |TOT [8ST [ect [GFT JOST |6FT |l9GT |" tts Bomseutop snunig “6G JOST |/ZST |9GT |OeT |ecT JOST |9FI |SFI [6FT [EFT 
oo selone ee ere ee er ae eran’ on ee CIS see eee sees adrr 4ymay 7 "gc €1Z Ss Shot aces ee ee ee ee ee a) 


Pe Oe ee eee 


Pn ee ee ee eres ey 


. 
. 
. 
. 
. 
. 
. 


SST |6ST JOST |zoT |TOT |zet [err |ect lent [lest [otoct ttt itch ensezep snunzg -2¢ [géT IGT |FET |9FT [2ST JOST JOFT [EFT SFT |2ET 
saad) 002 Pie eee |i h tt 4 ee ee a ar 602 *rlsisi=)*/°:* SARC OTHET ‘9c $0% "lang 00z Se ACS 1208 ee ee er ay 
GST [8ST |TST JECT J2cT (SFT |EFl lect |2FL HOST [°° °° °° 7 °° (paqgeargqno) umnasyu ‘A SC |PHI |/FFL (GPL |ZPL ISFT |SFT JEFT [Set [OFT [ZT 
oh late 961 “eee SBF tc es oe i ae 902 Trreresssess ss (@dtr 4imay) sa “$C R61 baal hy C04 961 seer 1°. BOT ee ee ee 


OST FST JOST Jest ject \ShI [GFT |GhI [ZhT HocT |°""*°"*"* "°° (pagwatyqno) wMmaqna soqry “ES [EFL ||/PFI [OFT [SFI (2ST (OST [ZeT [EFT [OFT |GET 
GPT |OFT JE9OL [6ST | PPT |ShL |ShL |PFT [PFT ||ZbT [°° deed readde saory, ‘ze leet |iget |6eT |oet |OFT jest leer [set FET |9eT 
“""JGLT JOLT JOLT JGLT |GST |GLT [GOT |**"|OLT [ot ttt tts suresyna ereury “T¢ |E9T |]****|g9T |ZOT JEZT |GZT |SST |¢2zT |69T |Zor 
QLT |O2T |TLT [PLT |PLT |LZ2T JOLT |69T |69T [/e2T [°° tt ttt * sepeaumngne uopoyuoaTy -O¢ [99T |/TZT |R9T |99T |99T [Z9T [TZT [S9T |F9T |E9T 
BLT JOLT (GLI [ZZ JOLT [S27 |"? We2t pe er eece sss Bprony BOY “GF {TAT |[°° "°°" “JOLT. J69T |FZT JOLT |Z2T |S2ZT (sZt 
OLT JOLT [SLT |" ILLT JOOT JFOT JELT JOLT |ITZT [occ ttt sueana eounig “gp /FOT |/99T JOLT [8ZT |6ET {TZT |ZeT /e9T |69T |FOT 
SET {°° "JTLT LST JLT JL9T JOT. |89T [S9T (\zoT |*°*"* "ses ees*ssgoundand wrmoowueg 2% [got |igzt |**"|TZT [eet joer jeer jogr leot leat 
* ata 9% Cts 9% iatd ee oe ee ee ey OFZ see eee eeeee ‘edt qiniy Ae ‘OF Cee eae LIZ 1¥Z CtZ £e2 (id ee ee os 
LOT JELT |891 JOLT |GLT |TZT |TLZT |OLT |POr ||69T |°° °° ** ree tes Ss Sn sOTTTA snqny “Gh |FOT []9CT |69T |Z9T |S9T |TLZT (SOT |99T [Z9T |6ST 
«| |] L297 I6LT JOLT JPLT 891 [291 |Z9T ||Tzt |***** “TTeS-BqsuID snyueaiyY “FF |9OT ||""* “|FZT [OT |° °°“ JOLT JOZT |F9T |ZOT [SST 
oie tt tote ttte fede diene foe vel opete aruinee * = ‘et leoz Hes *sloog (°° cl tleoe leoz Pt} be 


PHENOLOGICAL OBSERVATIONS IN 


132 


LOL [691 |O9T |S9T |IZT |S |Z9T |Z9T |S9T || POT 
ILI j69T JE9T |IZT ISZT |S9T JTLT jL9T |S9T jI69T 
OLT |ELT |69T |S9T |SZT |L9T |S9T |LZ9T |F9T ||89T 
FOT [ELT |99T |69T |69T |69T |FOT |Z9T |COT |/L9T 
LOT |S9T |Z9L |OLT |S9T |Z9T |8ST \e9T |SgT |/s9T 
*** 1691 |Z9T |Z9T |S9T JOST J6ST |Z9T |Z9T |\c9T 
IOT |°" “|POT JSST |°°* |Z9T |TZT |Z9T [SOT |) FOT 
O9T JOST |E9T |Z9T |TLT JO9T \99T |LZ9T |SPI || TOT 
€9T |SLT JOLI |29T |POT |S9T |TLZT je9T |ES9T |/LZ9T 
LOT |69T |FOT \OOT |F9T {6ST |SST |6ST |LET || TOT 
E9T |Z9L G91 |S9T |Z9T |C9T |GET |ZST |eST || TOT 
QST |S9T |G9T |SST |°** |99T J6GT |T9T |" °°" |)S9T 


seereeeescececces BTQApBe Ieqdny 6 e991 
sees ss suQdBOneT UNueqyaBsAIgD ‘OF [TOT 
creeeer aces s Mates IO[OOMIOA BILy "6e 291 
ceeeceacaseerrs cong *gamt0000 sndoeyeio "ge 6ST 
“ses *BqquBoBAXO snFaVywIg “ye |ScT 
‘ross Brommsngne eraypesy “9¢ |09T 
eeeee "eee “Bones BIUlle yy “ce 9cL 
teccescccoesr ess SstBel0d BesuUryT "Fe I9l 
“**"ToJWSNsue wINnIouLAsig ‘ge | LCT 
see" **-ameoe unipedudaAy “ze | Let 
oer eee ee eee “sraysnyed BIRO ‘TE scl 


iv lodde aoe cal ighatn alga aecline 


TOL |Z9T |Z9T 9G |TOL 6ST |EST |SST |IST ||SST |°°° To rteeeeese sss *BITBalog BTmoyUTO “OE |EST “""19CT JECT [2ST |Scl [EST |SFI |IT9T |SFI 
LST |9ST |9ST \IST |ZP1 ee PST |GST JEST jest |" *” tesseeesess BOBOLIOUY SYBIL, "6% IFT ||ZFT [ESt [ISL |ShI |IFL [OFT (SFI [SFI |eFT 
Pg I aN yc le el ote A KE ed EE O9T j\8ST |°°° sere sodrr ymaiy ” ” "8% |OST “"")""*"10FS 16ST | °° {LOT JOFL | °°” ort 
OST [OCT JOT JOST |Z9T \EST |aFT JOST JOST ||PEL Jot ttt sisaerpeueD snai0D 2g |8FI ||TST JOST (GFT [OFT 2ST 6FI [SFL [ZF [ett 
***l6cT |ZGt {IST |GST |ZST |IST \ZHT JZPL IIS [oc °c ttt BIOpOgYy uoIpuspopogy “9Z | LFT “"l9CT [SFI IFFT [GFL [SFI JOFT |FFI [OFT 
'CT [LOT J€GL \IST JOST JOST JOFT JOST |ZPT \|OGT Jott ttt ttt ttt tt umdreoorqy Aro “Ty, “eg |EFT ||oST |SST |ZPI [SFI |SFL FFT IFL [SFI [SPL 
ILI |" "|O9T |6GT |S9T |ZOT |SST JEST [TOL ITO J-ccc crt t ttt ttt suoder yy “FZ (SCT |/POT POT |ZST [OST |E9T j9ST [ect PRL |OST 
JST |TOT_|SGL-l6¥T \Z9U IZST. PSE |G ECS T GSE is sess ae ee ano SEA eee SPL ||PPT JEST JOSE [IST |FSL |SFIL |GFL |FFI [SFT 
weretees slang aris: lng lms aes ioht Vis eis) earls “ ‘22.205 oder qmay Es 7 ZZ 91z amie e 1661 ; “lEEez cisials Ceeletie t tates 
GFL [SST |ZF1 |LBT 9ST |ZPT |9FL JIST ae | GFL [occ tcc tt uueg pus ‘uvy wINTMNHIBA “1Z |FPHT ||GST |ZFT |SFT [EFL |ZSL [LAL [TFL |OFT |9eT 
ee ede 16 |€BS 604 eae Ce RO Se ESS 2209s <OGEr qmiy ¥ x 0z 0ZZ es oe oe LEZ SIZ 102 ee ee re 
FOI [ZOT |ZeL |ZFT [SFL |9FT |SPL loet [GFT OFT [oct ttt BoraeayAsaueg snunig “67 |eht ||SPL [6h1 |ZhT lept |GhT ITT lZrt |crt |6ET 
aed ae eee dhowies > ARS ee oe ee 
mM) wien | Bl a me hee “AIBNUG 3 & eae wa wl] 
yl Ea O9| = Ble 8, 8 3 ydaoxa yove 03 0 ppe a dvoyJ 10.7 4 =| 51 2 199 3 5 5 &| 2 
we 5 & ey i = 3 oF 3 wR ry. nny f gt °° ***aune 23 we wy ct ES OF = B eS 3 
S iwo| s ole |e | o (23) 2 \|a| pees: AON Torts ttt AoW |G ibe leo] 2 [28 |ek] = |S 129 | 2 
osiis 3 66] 3 5 = O> = > aioe "9900 OCD ee rade “os iss 8B ISE lage 5 = =e 
aca n a Suc HP nal) ego! OS the Bealletet ai hos ali : U Silas isa! > |8eios | a] & Oo] & 
<3 |5 cies » |f i ee “adeg 06 WIR |S || Ss of 16 E 
O8|Se|2ilow ro) att] gs 2 ga eds cee en Rew Seka 2 log | pl wm om | m ae oa 
OBIFS | F lwe|o| 9] 8 igs] 8 EFS any 6¢ qoa 93| 8| 2 jeZis | O| & ge] 8 
ne Wy Y 39 & = ne QQ dt AR ARDS 1 oe ee aie ne a 7) og — i=") a8 io 
me yey || ize eola |e) A] 8. eo} “Y}uOUI YOvA Jo oe linea Kale So Bilw| 3) 9 
Bele] es Siam) e1& ABp 48v] 94} 0} Surpuodsas109 avec ayy Jo ABC Be| eles Sis | < a 
Bias aleig¢gials ples elelale 


SNOIDAY NOILVAUASA() | “‘BNOIDAY NOILVANASAO 


“616 BVAA 


*‘NONNOD DNIWOOTG NAHM ‘NAGS LEU] NTH 


‘panuyuodI—6I6I ‘VILOOS VAON HO ADOTIONGHd AHL 


133 


NOVA scoTiA, 1919— MacKay 


. 


BNODIAY NOILVAUASAG 


NOWWO) ONINOOTE NARA 


Cae eis? ot al lied Np > 

R) ow] sm | mt] a te | RL Ut Hog 

_ =! 6 AO p p t=] o i) Le} 
° l>me} tae 3 = Lae AS a 4 te 

tw! wo} 4 jE. a ee oc] 3 0Q 

a 1ag/S lee] 8 og ih a] 6 ® 

Pe OSie (Ba “ Pp] Oo 3] on) 

“8/03/38 |8é » al RyOo] & |] 8 

ss Bal o +8. ts] Aaj oe ae o 

O38] ele ala™}O 18 ie els |] ? 

a5 n|n2/@Q fo @ 

B| ple |may) « 2% -| als 5] a 

Qe ul a Og ls 2) nao Y 

) o| 2 Pole ep ‘a Bal ote 

Op — 10 io . o ioe 

e5| s|3 Baie ee Ble 

al ole ) § o m! 


teeeeeeceecess sggupus ‘aouBisodds ying OOTIOTT |/SOT /9TT |TZT |Zat |FIT |ZIT JOTT |Z0T |06 
sreteeeeeeeceeeess 68077 JO Surdid ys1nq 66 [86 ||FOL |GOL [TOT LOT |TOT [86 |JOOT |68 {98 
treteteeseeeeees spnuBmiagita soepsoyy g6 |62r [OFT |9ET [PET [6ST |62T {IFT 9ET |62I |16 
Sot ae uIn1orpeo syedury 26 |GET |/€OT |PET JEST |99T |6PI |OST OOT |Ze1 
STII MPR crags: g6 (et soc clepe (ERE (°c Zp (eet [eee [os -]ept 
Pei ae , SNIOATZAIO XAUOYOATOC FG [SET ||'"* |ZFT [6ST |9ET |EFI leat |6et |°** 16st 
teseseseees "  gigmamtporsy snuaeiAy, 6 [EFT ||SST [IST [Sel [2ST |8er |9eT |FET JOST |6zT 
SONI os Sedisampnnouog €6 (ser |lare feet (sti ferr loet loat {sor |" --lert 
Sik ce watson “C06 ISET ||Zgt leFt |IFT ZI let |set get |ret lozt 
ree Oe Seas 83800109 BODOIpPUEd 68 {ZZI || °° |SET | TEL |ZET |ESl [9ST |Fat |° °° leat 
CONSID gala HE TGGE [8g (FEET (#22 PIS ae ig (FE 
ttaeeeeeeeee suse EoUINIg 7g vais nt hoe. 
op AR CRON SB EIILNOVU sIWOW 98 bee PL lea mae Eat Ser an os — fen 
Peeve eeenes e SIjBuory oounsr Gg "NS es Ria 
abek eee ks BNUOPVIZTU SNPINT, $8 #8. [ce G6 ($8 |9L |OOT [92 |SZ {62 |98 
a "Set *eqeosey ezIdso[ayW FR €6 116 (26 'S8 (88 196 _ |FOT |62 
“AINUBE Z e i S 8 z 2 me op a 
© 
qdeoxa yove 0% 9uo ppe ivax dvoyT 10g | 8 a w Lh g Q9 a 8 5 bs 5. qi 
SOE ee de ie Pel a le Binkley sion St/e (ee a. Bl 
Fee rT lc ro cto d GOA aE eee alae aloes oe jag) *| pi a ia) e 
POG! ROO OST: BOWS aad BB Weel Bl Ree tO) er 
Fee ee eee Oe eee eee WOE ie Se ead ame | eg kas 
LR RI OC INER HD H a) 8) jee. 1s | BB Bl 2 
ATS era Ce Vea te ues nh a a 33 & g. a 8 = 
‘qyaour yovea jo 3 al mw |e? 1% |e a | 
ABP 4SB] 94} 0} Zurpuodses100 1894 ayy Jo Av . 8 S oy Q Q 5 eg oc, 
al ols Segue B ni < 


‘6I6I SVR 


SNOILVLG NOMVAYTSTO 


‘NGGG Ley NOAA 


‘panuyuog— 6I6I ‘VILOOS VAON dO ADOTONGAHd AHL 


wee ee ee 


PHENOLOGICAL OBSERVATIONS IN 


134 


“VILOOS VAON HO SNOIOUA TVOIOOTONAHd NAL AHL 


WONT! OL SITIW YZQ DWTS 


NVH9O DILNVILV 


x09 yee 
“Lin yp n boils zs % 
ue eel ig Sa \ 
ee) SO [=e 
we PN = 
iy Ug ZF. iui — al 
ni\\ a Coe XONNA «0 AVE 
“@\\ 
a 
Persad went aN ATA | scey SiN OPEC) eI “Al 
worker] “ aruuey ssi [TA | ie tS pail 
uaT|Y “IA 19, SIN | TIA. soy | uey[y “OD euuef “aN 3 ree 


‘6161 ‘NOIDAUN HOVA WOA SUATWdWOD TVOOT AHL 


=. 


THU NDERSTORMS—PHENOLOGICAL OBsERVATIONS, Nova Scotia, 


NOVA SCOTIA, 1919-—-MACKAY. 


135 


1918-1919, 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 


OBSERVATION REGIONS. 
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THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS, Nova Scoria, 1919. 


The indices indicate the number of stations from which the Thnnderstorms 
were repor’ed on the day of the year specified. 


OBSERVATION REGIONS. 
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Fig. 12. Lateral view of the Micmac Skull. Norma lateralis. 
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Fig. 13. The Micmac Skull viewed from above. Norma verticalis. 


HE attention of members of the Institute is directed to 
the following recommendations of the British 

Association Committee on Zoological Bibliography and 
Publications :— ; 

“That authors’ separate copies should not be distributed 
privately before the paper has been published in the regular 
manner. . 

“That it is desirable to express the subject of one’s paper 
in its title, while keeping the title as concise as possible. 

“That new species should be properly diagnosed and 
figured when possible. 

“That new names should not be proposed in irrelevant 
footnotes, or anonymous paragraphs. 

“That references to previous publications should be made 
fully and correctly, if possible in accordance with one of the 


recognized sets of rules of quotations, such as that recently |_ 


adopted by the French Zoological Society.” 
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PROCEEDINGS 


Nowa Scotian Sustitute uf Science 


SESSION OF 1920-1921 
(Vol. XV, Part 3) 


59TH ANNUAL Business MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 8th November, 1920. 


THE Presipent, Dr. H. L. Bronson, in the chair. Other 
members present: Dr. J. Cameron, D. J. MaTuHEson, Pror. 
D. S. McIntosu, Dr. A. H. MacKay, Pror. C. B. NicKERSON, 
Dr. D. Fraser Harris, Dr. S. G. Ritcuis, Dr. J. H. Ls Joun- 
STONE, E. W. Topp, Dr.’ F. W. Ryan, Dr. B. R. Coysn, F. C. 
CuurcuiLv (Wolfville), P. R. Corpitr and H. Piers. 

THe PRESIDENT opened the session with remarks on the 
progress of the Society during the past year. He referred to 
the greatly increased cost of printing the Transactions and to 
the decision arrived at by the Council at its meeting of 13th 

October, that first right to publication would be given to papers 
dealing with local natural science, and second place would be 
given to other classes of scientific work by active members 
residing in Nova Scotia. The Council had also decided to 
exercise its right to have abstracts made of papers, if necessary. 
He also referred to the loss the Society had sustained through 
the death of its past-president, Dr. EBENEZER Mackay, on 
6th January, 1920, and of Dr. A. P. Rem, on 26th February, 

~ 1920. . 

The Treasurer, Mr. Matueson, presented his financial 
report for the year ended October 1920, showing that the re- 

_ ceipts were $1,939.48, the expenditures $1,225.15, and the bal- 
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He was also an enthusiastic student of Anthropology, as well 
as interested in scientific subjects in general. He joined the 
Institute in November 1894, and in November 1900 was elected 
a corresponding member in recognition of his services. 

THE PRresIDENT delivered a popular lecture on ““The Civil- 
ization and Culture of Ancient Egypt,”’ illustrated by lantern- 
slides. On motion of His Honor, THE Lieut.~GoveERNor, the 
thanks of the meeting were conveyed to the lecturer. 

THE PreEsIpENT then invited the audience to partake of 
refreshments in an adjoining room. 


Tuirp OrpDINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 14th February, 1921. 


THE PreEsIDENT, Dr. CAMERON, in the chair. 

Dr. Bronson reported for the committee on popular 
lectures that Drs. NicHoLtts and Dawson had consented to 
give lectures. 

FrepDERICK C. CuurcHILt, Wolfville, read a paper on 
‘Probable Changes in the Drainage of the Black and Gaspereaux 
Rivers, Kings Co., N. S.”” (See Transactions p. 141). The 
subject was discussed by Dr. MacKay, Pror. McIntosn, and 
Mr. Piers. 

Mr. Piers then read chapters on the Micmac Indians, 
their habits, folklore, and anecdotes regarding them, from an 
unpublished lecture, entitled ‘In Evangeline’s Land: Reminis- 
cences of the Country and of the Indians,’’ written by the late 
Mayor-GENERAL CAMPBELL Harpy, of Dover, England, author 
of ‘“‘Forest Life in Acadia,’’ and an original member of the 
Institute. 


FourtH Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 14th March, 192]. 


THe PresipENT, Dr. CAMERON, in the chair. 
It was announced that HucH W Scuwarzz, M._D., Halifax, 
had been elected a member on 3rd March. 


ORDINARY MEETINGS XXXI11 


Pror. AtsBert G. Nicuoiis, M.D., D.Sc., Dalhousie 
University, delivered a popular lecture on “Insects as Vectors 
of Disease,” illustrated by lantern-slides and microscopical 
demonstration. 


FirtH Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 18th April, 1921. 


THe PresipENT, Dr. CAMERON, in the chair. 

A paper by Cuarves ALex. Vickery, B.A., Dalhousie 
University, entitled ““The Effect of Thermoluminescence on 
Electrical Conductivity,”’ was read by title. 

Pror. James A. Dawson, Ph.D., Dalhousie University, 
delivered a popular lecture on ‘“‘“Some Problems in Protozoology,”’ 
illustrated by lantern-slides. The subject was discussed by the 
PRESIDENT, Dr. JoHNSTONE, E. C. ALLEN, Dr. FRAsER Harris, 
Pror. BEL and Pror. NicnHo_ts. 


SrxtH OrpinArRY, MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 9th May, 192]. 


THE PresiDENT, Dr. CAMERON, in the chair. 

It was reported that Pror. WaLTER Percy Copp, B.Sc., 
Dalhousie University, had been elected a member on 28th 
April. 

Earte F. Wuyrte, B.A., Dalhousie University, read a 
paper entitled “‘A Study of the Extraction of Potash from Ortho- 
clase Feldspar, by Carbon Dioxide and Sulphur Dioxide.” 
(See Transactions, p. 145). The subject was discussed by the 
PRESIDENT, Pror. Nickerson, Dr. JOHNSTONE, Mr. Topp, 
Pror. McIntosH and Mr. Piers. 

A paper by Dr. A. H. MacKay, “‘Phenological Observ- 
ations, Nova Scotia, for 1920,’ was read by title. (See Tran- 
sactions, p. 153.) 
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Bed-rock (Triassic) sandstone outcrops in this brook, but 
throughout the valley the stream has never deepened its bed 
to any great extent. The drift lies scattered everywhere and 
a number of boulders are well ice-scratched. 

The delta that lies a little way up the valley’s mouth, has 
experienced a large amount of sub-aerial erosion as well as that 
done by the stream, although the characteristic flat top of the 
delta is still to be seen, its surface is uneven in places, and as 
the brook has cut longitudinally through, one can see that its 
top-set and bottom-set beds are nearly horizontal. In other 
places, owing to the growth of grass, | could not make out much 
of its structure. Where the delta unites to the side of its valley, 
its top is quite level or has a gentle down-stream slope. 

The other brook is about a mile to the west and flows almost 
due north. Near the head of this gorge there appears more 
drift and larger boulders are found. A little west of this valley 
is a splendid example of glacial drift, probably the lobe of a 
moraine. 

The delta in this brook is in a somewhat better state of preser- 
vation than the other. Although time has marked it by erosion, 
it still shows a flat top, and where the present stream has cut 
its path through, one can see the bedding and imagine its former 
shape. 

The material of these deltas is a fine calcareous, sandy loam, 
and | think there is some evidence to show that it has been in 
part derived from the boulder-clay over which these brooks 
have run. 

As the beds of these brooks are above the marsh land, till evid- 
ently lies below them, as it has been found below the marsh in 
several places in this locality. 

Although the present streams are quite small, these valleys 
seem too large to have been cut by the streams that now occupy 
them. These valleys are about forty feet deep and several 
hundred feet wide between the tops of their sides. However, 
I think they are of recent origin and have been cut quickly by 
swiftly flowing streams. 

I believe the history of these brooks and their deltas may be 
found by piecing together the Post-glacial changes that have 
taken place in this part of the country. The evidence seems 
to show that these brooks began their flow after the final retreat 
of theice. It is admitted that at the close of the Glacial Period 
the land stood a little higher relative to sea-level than it does 
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at the present day. This would give these streams a high grade 
and they could cut a gorge, both large and deep, through or 
into the loose drift and even into the soft bed-rock that lies 
below; but bed-rock has been reached by one stream only and 
that in one place. 

That these brooks have cut into but not through the drift, 
seems quite evident. The absence of boulder-clay in these 
valleys I think can be accounted for by the fact that it is easily 
washed away from the surface. The larger material, such as 
boulders, remained as the stream was unable to remove them. 

The melting of the ice must have supplied vast quantities of 
water, and the streams, as I before have stated, must have been 
larger than they are today. 

Immediately after the retreat of the ice, the land stood high 
relatively to sea-level; but subsidence had already begun, and 
as the waters of the sea advanced upon the land these streams 
had their grades lessened until finally deposition began and the 
lower end of their valleys were drowned. Probably deposition 
continued until the tops of these deltas stood a little above the 
level of the receiving body of water which was the sea or rather 
the craters of Minas Basin. 

The strong tides forcing their way up these small valleys 
seem even to have aided rather than hindered deposition, as we 
witness today in the growing deltas of the Gaspereau and 
Cornwallis rivers. 

Following this submergence, a period of uplift in the land set 
in. This continued until these small deltas now stand well 
above sea-level. 

As the railroad between Wolfville and Grand Pré stations is 
level and crosses the mouth of these brooks, I have chosen it as 
a datum place to show the difference in relative level between 
land and sea, since these deltas were laid down. 

Where the railroad passes these brooks, it is 28 feet above sea 
level, and the base of both of these deltas is about six feet above 
it. The height of one delta above its valley floor is 22 feet, 
the other 26 feet. This makes the top of one delta 28 feet and 
the other 32 feet above the railroad, and 56 feet and 60 feet 
respectively above sea-level. As they both have experienced 
sub-aerial denudation, 65 feet would be a more correct estimate; 
and we must also remember that they may have stood a little 
above water-level. 
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As the streams have cut quite through these deposits, they 
have eroded their channels about 26 feet; besides they have cut 
their way quite deep in other parts of their course, and even in 
some places aggraded their bed. 

While preparing this paper, | have observed several other 
fossil deltas in brooks near here; in one brook south of Wolf- 
ville the top of one delta now stands between 75 and 80 feet 
above sea-level. 


PROBABLE CHANGE IN DRAINAGE OF THE BLACK AND GASFEREAU 
Rivers, Kings Co., N. S.—By F. C. Cuurcnitt, Wolfville, 
ifS, 


‘(Read 14 Feb., 1921) 


Although I fully realize the difficulty, also the rashness, on my 
part in attempting a question of this nature, nevertheless I feel 
that a beginning should be made to decipher many of these 
- problems in our local geology; and unless one begins I am afraid 
very little will ever be accomplished. 

] have spent much time in examining the region in Kings Co. 
drained by these rivers, and also have speculated much concern- 
ing their probable history; but I wish the reader to understand 
- that very much of this is speculation on my part, and it will have 
to be in the future that one may know the full history of these 
changes. . 

The Deep Hollow is intimately connected with the history 
of these rivers and demands a description. It lies to the north 
of the Black and Gaspereau Rivers, and is nearly opposite where 
the Black River joins the Gaspereau, lying nearly 150 feet above. 

This whole region slopes in a northerly direction and may 
be considered part of the South Mountain; the Deep Hollow and 
Black River running nearly at right angles to the Gaspereau and 
flowing northward. The small brook now occupying the Hollow 
is fed by springs, and is entirely too small to have cut a gorge of 
this size; and the question is, From whence came the sources of 
this river? 

The road that runs through the valley from Whiterock, 
north to New Minas, follows the ancient channel of the river; 
and as one passes over it, he is impressed that it once must have 
been a river, as it winds to and fro like a river over its flood- 
plain. The valley shows many signs of being stream-cut, 
having overlapping rock spurs, the height of which reaches 75 
feet or more cut into the hard slate and quartzite. 

I am indebted to Mr. E. R. Faribault of Ottawa for an excellent 
map of this region, which has enabled me to understand its 
complicated geological structure. The slates and quartzites 
underlying this section are folded into a series of parallel anti- 
clines and synclines having their axes in a north-east and south- 
west direction, and are disturbed by numerous faults. 
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In viewing this region | have considered it as the inner margin 
of an elevated ancient coastal plain, the outer or seaward margin 
being near the Bay of Fundy where the underlying rocks dip 
north-westerly towards the shore. If my supposition be well 
founded the earliest lines of drainage to be established on this 
surface, would follow the surface of the ground and run as a 
consequent stream, taking the shortest course to the sea, across 
the strike of the strata parallel to the dip. This is the law of 
coastal plain drainage, and | think there is reason to believe that 
the Black River took this course through the Deep Hollow. 


I have located a large meandering gorge in the North Mountain 
nearly opposite the Deep Hollow, and this may be its old outlet 
into the Bay of*Fundy. Be this as it may, the fact is well es- 
tablished that when anticlines and synclines are eroded their 
remaining portions form a series of ridges like the cuestas of a 
coastal plain, and that the earliest drainage over those eroded 
structures is parallel to the dip, and the later rivers and tribu- 
taries develop by running at right angles to these, that is, parallel 
to the strike. 


Judging from the structure and position, I have assumed that 
the Deep Hollow was once the northerly extension of the Black 
River. This river shows many signs of great age. By this 
expression | mean stage of development. Its meanderings are 
well incised into the hard slates and quartzites, its only signs 
of youth being its falls which are situated near its junction with 
the Gaspereau. I think however these falls do not necessarily 
show youth, but are the result of the uplift in this region which 
brought near the surface the dyke of hard diorite that crosses 
this stream. But the river has cut deeply into this dyke, thus 
showing this uplift to be greatly remote in time. 


The Gaspereau River on the other hand has no incised mean- 
derings and its appearance is far more youthful. 


The probable history of these rivers may be stated as follows: 
When the Black River began its flow the whole region was well 
‘elevated above sea level, and as time elapsed it cut its valley 
and its drainage area to a very low grade. In this stage of devel- 
opment it meandered lazily over its flood plain, thus outlining 
the present Deep Hollow. Then a period of uplift began, 
giving the river a high grade and enabling it to cut its course 
into the bed rock below. Probably the Gaspereau was just be- 
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ginning its journey to the sea during this uplift, having begun 
its flow a short distance east of the Deep Hollow. 

Probably during this process the Gaspereau was steadily 
working its way headward until it finally tapped the Black 
River at the Deep Hollow, and diverted its waters eastward, 
although that part of the Gaspereau which now lies west of the 
Deep Hollow may have been a tributary to the Black River. 


My reasons for supposing that the Gaspereau began its flow 
to the east of the Deep Hollow are based upon the law of coastal 
‘plain drainage, that the later rivers grow chiefly by headwater 
erosion; that is, they cut their valley headward, and the Gasper- 
eau appears to have followed this rule. A short distance east 
of the Deep Hollow, near the present Electric Power dam, the 
river flows into a syncline of quartzite and slate. This structure, 
in my mind, helps one to understand the drainage of this region. 
If the Gaspereau cut headward into this syncline it took it a 
long time to cut such a deep gorge, and during the time this 
gorge was being cut, the Black River had ample time to engrave 
its meanderings into the hard rocks of the Deep Hollow before 
it was tapped by the Gaspereau. 


The Gaspereau has still the appearance of a youthful river 
where it crosses the mentioned syncline. Here the valley 
is steep and gorge like and time has not yet elapsed for it to obey 
the law of stream development, that rivers seek the lines of least 
resistance and forsake synclines and move over on the adjacent 
anticline which is the weaker structure. 


Moreover, before the Black River was tapped by the Gasper- 
eau it was a weak sluggish stream with a course of about |2 miles 
to the sea from Whiterock. On the other hand the Gaspereau, 
a young and vigorous stream with a short course of about 6 or 7 
miles to the sea from Whiterock, had the advantage over the 
Black River and captured its drainage area. 


What has happened to this drainage area during the Glacial 
Period I would not care to venture more than a guess. We can 
safely say, however, that portions of these rivers were dammed 
by the ice, its debris producing the lakes in this district; and 
when the country finally was submerged, the marine waters 
were admitted well up into the valley. Evidence of this may 
be seen in the gravel deposits that now stand about 200 feet 
above sea level. 
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After re-elevation of the country, owing to the increased 
grade of the rivers, vast quantities of glacial material must have 
been swept into the sea, thus helping to build up our modern 
marine marshes. 

The topography of this region, | believe, is all pre-glacial, the 
small mounds of gravel and the gentle slopes of the hills to the 
north, have been more or less shaped by the ice sheet that has 
now vanished. 


A Stupy oF THE EXTRACTION OF PoTASH FROM ORTHOCLASE 
FELpsPpAR BY CarRBON DIOXIDE AND SuLPHUR DIOXIDE. 
TuEsis submitted by Earte Forrester Wuyte, B. A., to 
the Faculty. of Dalhousie College for the Degree of Master 
of Arts, March 19, 1921. 


(Read 9 May, 1921) 


Introduction—The term potash usually includes any simple 
’ compound of potassium from which the metal or any particular 
salt can be easily obtained. Such deposits of potash are of re- 
markably rare occurrence, insomuch that the world has been 
dependent on one or two sources for almost its entire supply 
of this indispensable substance. 

The largest deposit, and the one which has supplied practically 
all demands since 1860, is that in Northern Germany known as 
the Stassfurt Deposit. The next largest bed of potassium 
salts is in Alsace, and the fact that this country has recently 
changed ownership will introduce an element of competition 
in the potash trade. Another large deposit has been found in 
Spain, and smaller deposits in Galicia and California, while a 
certain percentage of these salts is obtained from the nitre beds 
of Chili, and a further small quantity is recovered from a few 
industries, as cement mills, molasses distillery slop, and beet- 
sugar refineries. 

But while potassium in suitable form occurs only in a few 
places, yet it is widely distributed as a component of rocks and 
soil, and is also found in vegetable and animal substances. In 
1914 the supply of potassium salts from Germany was cut off, 
and it became necessary to discover some other source from which 
to obtain the potash required by the industries. As orthoclase 
is a mineral of very common occurrence, and in unlimited quan- 
tity, and contains from 9% to 14% K2 O, a great deal of research 
work has been done on it in the endeavor to extract its potash 
content. 

Historical—Though it was during the period of the Great War 
that attention was more particularly focussed on felspar as a 
possible source of potash, yet attempts have been made to ex- 
tract it from orthoclase since the middle of the 19th century. 
Patents for the recovery of the potash content of felspars have 


been issued in the United States, Canada, and Great Britain 
(145) 
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from 1854 to the present time. Quite a variety of methods are 
indicated. The greatest number of these involve the fusion 
process with a basic compound, usually one of the alkalis or 
alkaline earths. Others follow a process of digestion of the 
finely ground mineral with the same basic compounds, the time 
factor extending from a day to a month. Electrolysis of the 
moistened powder has also been tried but complete extraction is 
only arrived at after many repetitions of the treatment. Others 
have endeavored to solve the problem by heating the mineral 
in a finely ground state to a high temperature and suddenly 
cooling to destroy its crystalline nature, and then treating with 
an alkali under pressure. Another method is to treat the pul- 
verized mineral with hydrofluoric acid and treat the residue 
with gypsum. 

A few abstracts of patents issued will give a more definite 
idea of what has been done: 

Cushman, U. S. Pat. No. 851922, 1907, mixed powdered 
felspar with water to form a thin sludge. This sludge was then 
placed in a wooden container which was set inside another 
larger vessel in which water was then placed. Electrodes are 
introduced, the positive pole being in the inner vessel and the 
negative in the outer. On the passage of a current, the potash, 
soda, and other soluble bases are partially liberated and pass 
into the water of the outer vessel. By agitating the sludge, or 
adding thereto a small amount of hydrofluoric acid, an almost 
complete recovery of potash is effected. 

Messerschmitt, U. S. Pat. No. 1,076,508, 1913, extracts the 
potash from potash-bearing minerals, such as felspar, by pow- 
dering the mineral and forming a mixture of 1000 pounds of 
spar, 600 lbs. of basic calcium nitrate, 120 gallons of water, and 
200 lbs. of lime. This mixture is introduced into a digester and 
heated under pressure of 50-125 pounds for 10-24 hours. The 
sludge obtained is leached with water and a solution of potassium 
nitrate is obtained. Any calcium nitrate present is thrown down 
by the addition of an alkali carbonate to the solution and fil- 
tered out. The final solution is then evaporated. 

Coolbaugh and Quinney, U. S. Pat. No. 1,125,007, 1915, 
mix felspar with gypsum or limestone, heat to fusion point, cool 
rapidly and crush to fine powder. This powder is then leached 
with water containing a small percentage of sulphuric acid, and 
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the potassium aluminum sulphates obtained in solution are 
separated by crystallization. A recovery of 90-92 per cent. of 
the potash contained in the felspar is claimed. 

It is claimed that most of these methods give satisfactory 
results, but the cost of extraction is too great to permit of com- 
petition with the industries of Europe. 

The future then of the potash industry on the American Con- 
tinent, depends on the discovery and development of an econ- 
omical process of separation. 

Method.—In a foregoing paragraph several methods for de- 
composing felspar are outlined,. but the decisive objection to 
these is their cost of operation. A cheap method is still being 
sought. Rocks are being decomposed continuously in nature 
in the general process of change and denudation. Statements of 
geologists on this matter will be of interest. The Encyclopedia 
Britannica says ‘‘It has been supposed that the alteration 
of the granite or felspar has been effected mainly by meteoric 
agencies, the carbonic acid having decomposed the alkaline 
silicate of the felspar, whilst the aluminous silicate assumes a 
hydrated condition and forms kaolin.’’ It may be mentioned 
that the formation of kaolin and of potash is brought about by 
the same operation. 

With regard to kaolinization A. W. Graham says:—‘‘The 
ordinary effect of the atmospheric moisture on the rocks is the 
attack upon the felspars producing kaolin or clay. This com- 
monly takes place in the presence of COz2. The formula for the 
alteration of orthoclase felspar into kaolin, quartz, and potash 
being 


2K Al Siz Og + 2H2O + CO2 Hy Alz Siz Oo +45102 +K3 CO; 


Bulletin 695, U. S. Geological Survey states, in effect, that 
felspathic decay is not formed by ordinary weathering but by the 
operation of thermal waters and gaseous emanations, and car- 
bonated waters. While all these processes and others are oper- 
ative yet the chief chemical activity is due to carbonic acid. 

The most important gaseous emanation referred to is probably 
SO,. There is a deposit of potash in Hungary supposed to have 
been derived from orthoclase by the action of sulphurous eman- 
ations of a neighboring volcano. 

Though nature works by means of these simple agents yet 
progress is very slow. Many chemical reactions can be hastened 
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by catalytic agents, and this is what has been attempted in the 
present case. (It will be remembered that the function of a 
catalyst is to increase the speed of a chemical reaction). Heat 
and pressure were employed. Platinum sponge was also given 
a trial. 

Apparatus—The first experiments were made with an or- 
dinary Kipp carbon dioxide generator. A continuous stream of 
gas was passed through a water mixture of the finely ground 
felspar, heat and agitation being furnished by boiling. These 
experiments were, of course, carried out under atmospheric 
pressure only. 

In order to conduct the work at higher pressures a special piece 
of apparatus was obtained. It was essentially a heavy iron 
retort consisting of a body of 3!/,"' steel piping of '/4"' thickness. 
A piece of pipe 13!/,"' long was taken and the ends closed by 
screwing on two heavy caps. A head 3"' in diameter was cut out 
of one cap and into this removable head were screwed a pet-cock 
and an inlet pipe, both !/2''". The head was held in place by a 
heavy clamp, and the inlet which extended to within an inch 
of the bottom of the retort was connected with the gas supply 
by means of a 34"! junction. A hole was tapped in the side 
of the retort for the pressure gauge. 

The gas and pressure were supplied by a cylinder of liquid 
carbon dioxide, the pressure was also furnished by superheated 
steam by the simple expedient of boiling with all valves closed. 

The only other piece of apparatus used was a hand spectro- 
scope with which qualitative tests were made for potassium. 

Analysis.—A quantity of orthoclase sufficient for the work in 
hand was procured from the geological laboratory and an analy- 
sis made of it. The following results were obtained. 


Silica, HOD OE HPs 65.520% 
Alumink,. “1 ae ee HA Pre 2 6 Ia 
Potash, ) CF, | Praeeomramemrtinrrn: FS 
Soda, i oe © Rea ee ane he 6/5: 
“Lime, Ce Oils hung Dacaay AAS 
Magnesia, MgO ............: .004° 


100.730% 
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In making a determination of potassium both the chlor- 
platinate and the newer perchlorate methods were followed. 
All things considered the results showed fair agreement. The 
only reagent it was necessary to prepare was the chlorplatinic 
acid. This was made by dissolving some scrap platinum in 
aqua regia. From time to time small amounts of concentrated 
hydrochloric acid were added but the platinum went into solu- 
tion very slowly. The digestion required two or three days. 


Experimental Results——Two series of experiments were carried 
on, one with carbon dioxide, the other with sulphur dioxide. 
Considerable difficulty was met with from the presence of iron. 
Efforts were made to meet this nuisance by lining the retort 
with smoke-stack varnish, which helped in some degree but in- 
troduced more or less organic matter. In working out the deter- 
mination the iron was removed by ammonia, which made it 
necessary to determine the potash as a chloride after removing 
the ammonium salts by ignition, while the organic matter 
was removed partly by filtering and partly by ignition. This 
made the process of determination rather long. The following 
is a table of results. The amount of K2 O shown is the percentage 
of the orthoclase, not of its potash content. The latter figure 
may be obtained, approximately, by removing the decimal 
point one place to the right. 


Weight of Treatment Time Result Remarks 

Sample (grams) 

8.3908 Heat & agitation (boiling) 214 hrs. Unchanged 

974] jp alma ya Traces of iron 
16.1080 COz & steam, atmos. press. G3: 158%K2 O 
13.2200 CO2 & intermittent boiling, 4° oY . -196%% {" Little Iron 
12.5794 CO2z no heat, pressure advanced Dae LOL o ae Little Iron 
15.4311 CO2 Interm’t boiling, ” 2%” 458%” Little Iron 
60.5300 ** no heat, Pressure 50 Ibs. 2” ae .090%K2 O 
52,3200. ras re eee eee none 


28.6770 ** intermittent heating by 
steam, pressure 100 Ibs. 10 ” .145%K2O More iron 


19.7476 CO2 sintered feldspar for 3/; hrs 


superheated steam, 100 lbs. 5 ” .224%K20 
- 2.3964 SO2 and boiling | hr. .376%K7°O residue dark 
2.6800 ” ef “, 2 hrs. .396 ys 
3.2020 “ ts a A aE m, Es 
15.0214 rat pe £5 4 oF 334 ” ” oT 
21.0526 SO2 sintered feldspar superheat- 
ed steam, 100 lbs. press. 27° ‘cee “ 
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Successive Treatment with CO2 


Treatment Time Potash 
CO2 and Boiling, Atmos. Press., 2 hrs. 132% 
Pi ” ra cad er ai . 1 00% 
” - er te fr ia] 1 1 5 % 


Certain deductions from these results are quite clear, while 
others remain problematical. 

It seems that heat and agitation alone do not cause a measur- 
able amount of decomposition, at least during a period of a few 
hours. 

Considering the action of carbon dioxide it would appear at 
first that the time factor, heat, and agitation make practically no 
difference, the percentage of potash obtained being the same 
with a variation of these agents. 

But when the preliminary experiment was made with a higher 
pressure and intermittent boiling an increase of decomposition 
was obtained, which suggested heat and pressure as being of 
some importance. Accordingly the special piece of apparatus 
previously described was procured, but the results were disap- 
pointing. It is obvious that the pressure used had no effect, 
and it was only when heat and agitation were employed that the 
degree of disintegration was brought up to what might be termed 
the normal amount. 

It was thought that if the felspar were sintered the crystalline 
character of the mineral would be sufficiently destroyed to per- 
mit of more decomposition. This was accordingly done, but 
practically no change in the result was obtained. 

The idea was gradually being acquired that the sample of 
orthoclase had previously undergone a certain degree of weather- 
ing or alteration of some kind in consequence of which a small 
percentage of the sample was subject to the action of carbon 
dioxide while the rest was unaffected. To test this idea a series 
of successive treatments was carried out. The sample was 
treated for two hours at atmospheric pressure with heat and 
agitation (boiling) and a continuous stream of carbon dioxide. 
The residue was reground and the treatment repeated. Prac- 
tically the same amount of decomposition was obtained each 
time. This dispels the idea of prealteration and points to the 
conclusion that the breaking down of the felspar is of a pro- 
gressive nature. It may be mentioned here that on filtering 
the reaction product a very fine clay light brown in color was 
always left on the filter. The reason for its color is not apparent, 
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but its presence confirms the fact of decomposition. After 
arriving at this conclusion of progressive decomposition it is 
interesting to recall Griinwald’s experiments on the decomposi- 
tion of feldspar by electrolysis. After fourteen repetitions he 
obtained about one-third the total potash content, and claimed 
to obtain complete decomposition by continuing the process. 

With regard to the action of sulphur dioxide the same con- 
clusion may be drawn, with this difference—that the percentage 

decomposition by this agent is much greater. 
When platinum sponge was added to the reaction mixture 
no additional change was observed. 

In summary, then, it is concluded: First, SO. is more 
effective than CO: in decomposing feldspar. 

Second, Heat and agitation have a small value in combination 
with an active chemical agent. 

Third, Platinum as a catalyst is of no value in this reaction. 

Fourth, the value of the time factor beyond two or three 
hours is nil. 

Fifth, The decomposition of feldspar is of the nature of an in- 
complete chemical reaction, the point of equilibrium being 
definite and appreciably different in the cases of SO2 and COQk. 

This is readily explained by the ionic hypothesis. Sulphurous 
acid isa weak acid and carbonic acid is very weak; conse- 
quently the degree of ionization is very small. The formation 
of a very small amount of the largely ionized salts of these 
acids is sufficient to repress the ionization of the acids, thus 
bringing about a state of equilibrium at a very early stage. This 
also explains why the time and pressure factors are of practically 
no value while the products of the reaction remain in the reaction 
mixture. 

Sixth, As a process for extracting potash from orthoclase 
feldspar, this method is valueless. 
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Tue PHEenotocy or Nova Scotia, 1920.—By A. H. MacKay, 
LL.D., Halifax. 

These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the school- 
room the flowering or other specimens when first observed, 
for authoritative determination by the teacher, who generally 
credits the first finder by placing the name and the observation 
on the honor roll section of the blackboard for the day. The 
teacher, after testing the correctness of the observation, marks 
' iton the schedule with which every teacher is provided—a copy 
of which is sent in to the Inspector with the school returns at 
the end of June and january. 

The following tables are compiled from 150 of the best 
schedules out of the 450 sent in. The selections were made 
and compiled under the direction of Mr. H. R. Shinner, B. A., 
and Miss Gladys MacLeod, of the Education Department. 

The schedules for each year are carefully bound up in 
large annual volumes which are placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the different 
belts, slopes or regions, have been rural science teachers who 
have most distinguished themselves as instructors. They 
were selected for the purpose on the recommendation of the 
Director of rural science education. The sheets from which the 
provincial phenochrons are calculated are also bound in annual 
folio volumes for ease of consultation and preservation. 

The Province is divided into its main climate slopes or 
regions not always coterminous with the boundaries of counties. 
Slopes, especially those to the coast, are subdivided into belts, 
such as (a) the coast belt, (b) the low inland belt, and (c) the 
high inland belt, as below: 


No. Regions or Slopes Belts 
I. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 


II. Shelburne, Queens & Lunenburg Co’s, } 
III. Annapolis and. Kings Counties, (a) South Mts., (b) Annapolis 
Valley, (c) Cornwallis 
Valley, (d) North Mts. 
IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 
V. Halifax and Guysboro Counties, 4 i 
VI.a. Cobequid Slope (to the south), id 
VI.b. Chignecto Slope (to the northwest), 
VII. Northumberland Straits Slope (to the n’h), 
VIII. Richmond & Cape Breton Co.’s 
IX. Bras d’Or Slope (to the southeast), 
X. Inverness Slope (to Gulf, N. W.), 7 
The ten regions are indicated on the outline map on page 157. 
Proc. & Trane. N. S. Inst. Scr., Vou. XV. Trans. 6. 
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THUNDERSTORMS—PHENOLOGICAL OsservVATIONS, Nova Scoria, 1920 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 
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THUNDERSTORMS—PHENOLOGICAL OspsERVATIONS, Nova Scotia, 1920 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified 
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PROCEEDINGS _ iy 


OF THE ee 

7, . CT - Va - my 

Nofa Scotian Institute of Science 
“7 
SESSION OF 1921-1922 i ae 

(Vol. XV. Part 4) Se 

poh | s, 

60TH ANNUAL Business MEETING. at 

Physiological Lecture Room, Dalhousie College, Carleton St., } K t 
Halifax, 14th November, 192]. my 

_ Tue Presipent, Dr. JoHN Cameron, in the chair. Me 
Other members present: Pror. C. B. Nickerson, D. J. a 


MarTuHeson, Pror. D.S. McIntrosu, Dr. A. H. MacKay, Dr. D. 
Fraser Harris, Dr. S. G. Ritcuie, Dr. H. L. Bronson, Dr. 
J. H. L. Jounstone, P. R. Cotpitt, Dr. F. W. Ryan, E. W. 
Topp, Dr. A. G. Nicuo.tts, Dr. J. A. Dawson, H. Pisrrs, and 
others. The meeting was honoured by the presence of Huis 
“Honour Litut.-Governor GRAntT and a number of ladies. 
THE PresipENT, Dr. CAMERON, delivered a presidential 
address entitled ‘Our Present Knowledge regarding the An- 
cestry of Man.’’ On motion of the Lieut.-Governor, a vote of 
thanks was presented to Dr. Cameron. 

The general public then withdrew, and the members pro- 
ceeded with the current business. 

Tue PresipenT referred to the loss the society had sus- 
tained during the past year, in the death of Dr. GEorceE Mur- 
“RAY CAMPBELL, on |2th December, 1920, and of WaLTER HENRY 
_Prest, on Christmas Day, 1920. 

It was announced that Rosie Wi_trrep Turts, of Wolf- 
ville, had been elected an associate member on 3rd October, 
and H. R. Cuipman, B. A., Dalhousie University, Halifax, an 
ordinary member on the same date. 
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XXXV1 PROCEEDINGS 


The Treasurer, D. J. MatuHeEson, presented his financial 
report, dated 12th November, 1921, showing that the receipts 
were $1,363.63, the expenditures $54.99, and the balance in 
hand (in current account) $1,308.64, while the balance at credit 
of the reserve fund was $134.39, and the permanent endowment 
fund was $1,500. It was pointed out that there was chargeable 
against the balance, the cost of printing the Transactions, vol. 
15, pt. 1.—The report was received and adopted. 

The Librarian’s report was presented by Mr. Pirrs, show- 
ing that 1,199 books and pamphlets had been received through 
the exchange-list during the calendar year 1920. The total 
number of books and pamphlets received by the entire Pro- 
vincial Science Library (with which that of the Institute is 
incorporated) for the same year was 1,507. The total number 
in the Science Library on 31st December, 1920, was 64,050. Of 
these, 47,048 belong to the Institute and 17,002 to the Science 
Library proper. 138 books were borrowed in 1920, besides 
many consulted in the Library. No binding or purchasing had 
been done by the Library directly, there being no money grant 
for that purpose for a number of years past.—The report was 
_received and adopted. 

It was resolved that Dr. MacKay and Mr. Piers be a 
committee, with power to add to their number, to interview 
the Government with the object of having a grant of money 
voted for the purchase of books and for the binding of parts of 
Transactions in the Provincial Science Library, which institution 
has been without a regular grant since 1907. 

The following were elected officers for the ensuing year 
(1921-22): 

President—Pror. Joun Cameron, M.D., D.Sc., F.R.S.E., ex- 
officio F.R.M.S. 

First Vice-President—Pror. CARLETON BELL Nickerson, M.A. 

Second Vice-President—FREDERICK C. CuHurRcHILL (Wolfville). 

Treasurer—Dona.p J. MaTuEson, B.Sc. 

Corresponding Secretary—Pror. Donatp S. McInrtosn, M.Sc. 

Recording Secretary and Librarian—Harry PIeErs. 

Councillors without office—A. H. MacKay, LL.D., F.R.S.C.; 

Pror. D.'Fraser Harris, M.D., D.Sc., F.R.SS.E.&C.; — 


ORDINARY MEETINGS XXXV1i 


E. Cuestey ALLEN; STEPHEN G. RitcuieE, B.A., D.M.D.: 
Wittiam W. Woodbury, B.Sc., D.D.S.; Pror. Howarp 
L. Bronson, Ph.D., F.R.S.C.; Pror. J. A. Dawson, Ph.D. 

Auditors—ParkeEr R. Cotpitt; Jonn H. L. Jonnstone, Ph.D., 
M.B.E. 


First Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 9th January, 1922. 


Tue PresiIpENT, Dr. CamMEron, in the chair. 

It was reported that the following had been elected mem- 
bers on Ist December: H. Hore Bois, principal of Bloomfield 
School, Pror. W. A. Peck, Pror. Gro. F. Steccs, Dr. J. Stan- 
LEY BaGNALL, all of Dalhousie University; Dr. FRANK Woop- 
BuRY, Dr. ALDEN W. FauLKNER and Dr. ALLAN R. CuNNING- 
HAM, all of Halifax. 

Dr. STEPHEN G. Ritcuie delivered a lecture on “Diffusion 
Experiments in Gelatine; with an introduction on Colloids,” 
illustrated by lantern-slides. The subject was discussed by 
Dr. Bronson, Pror. Nickerson, Dr. Harris and Dr. Daw- 
SON. 


PopuLar LEcTURE. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 23rd January, 1922. 


THE PReEsIDENT, Dr. CAMERON, in the chair. There were 
also present a large number of members and their friends. 


‘ Pror. A. G. Nicuoitis, M.D., D.Sc., F.R.S.C., delivered 
a popular lecture on “‘The Struggle for Life,” illustrated by 
lantern-slides. 


SEconp OrpinAarY MEETING. 


eeceical Lecture Room, Dalhousie College, Carleton St., 
Halifax, 13th February, 1922. 


THE PRESIDENT, be CAMERON, in the chair. 
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XXXVI PROCEEDINGS 


It was reported that the following had been elected ordi- 
nary members on 9th January: E.R. Hamitton, of N.S. Tram- 
ways and Power Company, and Haro._p Larnp_r, W. J. JAcKSON, 
H. W. McCurpy and Pror. Haroitp R. THeaxston, of Dal- 
housie University. 

On motion it was resolved that the Institute Jearns with 
deep regret of the death of its member, Dr. FRANK Woopsury. 

Tue PresipENT, Dr. Cameron, delivered a- lecture on 
“The Physical Characters of the Eskimo Skull,”’ which was 
followed by one by Dr. STEPHEN G. Ritcui1E on ““The Dentition 
of the Eskimo,” illustrated by some twenty-four skulls obtained 
from'the Mackenzie River and westward by the Arctic Ex- 
pedition of 1913-18.—The subject was discussed by Dr. Bac- 
NALL, Dr. Ryan, Dr. MacKay, Mr. Piers, Pror. Copp and 
Dr. Fraser Harris. 


PopuLarR LECTURE. 


Room 19, Science Building, Dalhousie College, Studley, Halifax, 
27th February, 1922. 


Tue Presipent, Dr. Cameron, in the chair, and a large 
number of members and their friends present. 

It was reported that Horace E. Reap, B.A., Halifax, had 
been elected an ordinary member on 1|3th February. 

Pror. Joun H. L. Jonnstone, Ph.D., M.B.E., delivered 
a popular lecture ‘on ‘“The Smallest Things in Nature (the Atom, 
Electron and Proton).” 


Tuirp OrpINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, 13th March, 1922. 


Tue PresipEntT, Dr. Cameron, in the chair. 


Freperick W. CHuRCHILL read a paper on “The Effects — 


of Glaciation in the Vicinity of Wolfville, N. S.’’ (See Trans- 


actions, p. 161.) é 
A paper by Pror. H. J. M. Creicuton, D.Sc., Swarth- 


more, Penn., U. S. A., on “A Relation Between the Fluidity — 


and the Temperature of Liquids’”’ was read by ProrF. NICKERSNNY 
(See Transactions, p. 165.) 


ORDINARY MEETINGS xxxlx 
PopuLar LECTURE. 


Physiological Lecture Room, Dalhousie College, Carleton Street, 
Halifax, 27th March, 1922. 


Tue PresipENT, Dr. CAMERON, in the chair. A large 
number of members and their friends were present. 

It was reported that the following had been elected ordin- 
ary members on 13th March: G. N. Sruttz, D.D.S., Joun K. 
Reppen, Georce A. Cuup.eicH, D.D.S., Gorpon R. HEn- 
NIGAR, D.D.S., F. W. Dosson, D.D.S., ARABELLA MAcKENZIE, 
D.D.S., and F. Hupert DentitH. 

Pror. J. A. Dawson, Ph.D., Dalhousie University, de- 
livered a popular lecture on “Modern Aspects of Heredity,” 
illustrated by lantern slides. 


FourtTH OrDINARY MEETING. 


Physiological Lecture Room, Dalhousie College, Carleton St., 
Halifax, Ith April, 1922. 


Tue PresipENT, Dr. CAMERON, in the chair. 

Tue PresIpENT read a paper on “The Skull of Fossil Man 
recently unearthed in South Africa, and its Bearing upon the 
Ancestry of Man.” The subject was discussed by Pror. Mc- 
Intosu, Dr. Fraser Harris, Mr. Topp, Mr. Piers, and Dr. 
ARABELLA MACKENZIE. 


PopuLarR LEcTURE. 


Room 2, Science Building, Dalhousie College, Studley, 
Halifax, 28th April, 1922. 


Tue Presipent, Dr. Cameron, in the chair, and a large 
number of others also in attendance. 

Pror. CarLteTon Bett Nickerson delivered a popular 
lecture on ‘Colour Photography,’’ illustrated by lantern 
slides. 


xl PROCEEDINGS 
FirtH Orpinary MEETING. 


Physics Lecture Room, Science Building, Dalhousie College, 
Studley, Halifax, 26th May, 1922. 


THE PresipENT, Dr. CAMERON, in the chair. 

The following papers were read by title: 

1. Phenological Observations, Nova Scotia, for 1921. By 
A. H. MacKay, LL.D., F.R.S.C. (See Transactions, 
p. 189.) 

2. Diatoms of Nova Scotia collected about thirty years 
ago by Dr. A. H. MacKay, and named and distributed 
in slides by Tempere and Peragallo of Paris, 1907 to 
1915. By A..H. Mackay, LL.D., etc. (See Trans- 
actions, p. 175.) 

3. List of a Small Collection of Ants obtained in Queen’s 
County, N. S., by the late Walter H. Prest. By Harry 
Piers. (See Transactions, p. 169.) 


PopuLar LEcTURES. 


Physics Lecture Room, Science Building, Dalhousie College 
Studley, Halifax, 26th May, 1922. 


Tue PresipEnT, Dr. Cameron, in the chair, and a large 
number of others also present. 

R. Letts, of the Marconi Wireless Telegraph Company of 
Canada, delivered a popular lecture on ““The Mechanism. of 


the Wireless Telephone,”’ followed by a practical demonstration 


of the transmission of music by wireless. 


Harry Piers, 
Recording Secretary. 


OBITUARY xli 


Osituary Notice oF WALTER Henry Prest, Geotocist, 1856-1920.—By 
H. Piers: 


By the death of Walter Henry Prest, which occurred at Halifax on Christ- 
mas Day, 1920, Nova Scotia lost an unassuming man who possessed native 
ability of the highest degree, and science a geologist of marked attainments. 


Mr. Prest was born at Mooseland, Halifax County, N. S., about 1856. His 
opportunities for attending school were very slight. He did not receive 
regular instruction for more than a year or two, so that his learning was 
self-acquired. He possessed, however, an insatiable thirst for knowledge, 
which overcame all obstacles, so that by hard application he taught himself, 
while earning a living, and soon became a persistent and discriminating reader 
and a deep thinker—characteristics which he retained till the last. 


When but a mere lad he worked in the Mooseland gold mines, and acquired 
an interest in geology which rapidly developed, and which became of service 
when he engaged in mining operations on his own account. At the age of 
about twelve years he made a compass survey of the district about his home, 
and mapped it. At that time he had no books on geology, and had to think 
out causes and effects for himself. A juvenile geological essay which he sent 
to the “‘Nova Scotian” newspaper, brought a highly appreciative note from 
the editor, and his regret that he could not publish it, as it was not in accord 
with theological beliefs. 


As a youth he came to Halifax, and frequented the poorly-equipped Cit- 
izens’ Free Library, which to him contained undreamed-of treasures. Then 
for some years, after about 1875, he engaged in prospecting and gold-mining, 
while adding to his knowledge at every opportunity. 


During the summers of 1892 and 1893 he ably assisted Dr. L. W. Bailey 
in his survey of southwestern Nova Scotia, for the Geological Survey of 
Canada, and that gentleman gives the highest credit to Prest’s knowledge 
of geology, prospecting and mining, and his enthusiasm and powers of endur- 
ance. His great zeal in this work for his country caused his health to break 
“down. In 1901 he explored parts of the Labrador coast and collected plants 
there. In 1904 he was assistant to Mr. Faribault on the geological survey 
of Lunenburg County, and that geologist also refers to the especially valuable 
and useful nature of his services. During the intervening and later years he 
was engaged in land surveying and mining, and would make a survey in 
weather which would keep other men indoors. In 1914 he was employed in 
the Mines Office, Halifax, and prepared an excellent report on our metallifer- 
ous mines for the annual report of that department. For a time he was 
connected with the Crown Lands Office. During the Great War he volun- 
teered for service, but not being suitable for overseas work, he served with 
the home-defence forces till the end of the war. 


In 1892 he published his first paper on a geological subject in the Tran- 
sactions of the N. S. Institute of Science, and his notable paper of 1894 on 
“Deep Mining in Nova Scotia” was very widely read and quoted. Since 
then that journal has had numerous valuable contributions from his pen, 
mostly relating to our gold measures and glacial geology, but some dealing 
with anthropological subjects. He also contributed many articles to the 


xhii OBITUARY 


mining pages of the late “Industrial Advocate”’ of Halifax. In 1915 he pub- 
lished a bound volume on the “‘Gold Fields of Nova Scotia: a Prospector’s 
Handbook,”’ a useful work which contains a very great amount of original 
information and which has been much praised. He always possessed great 
stores of systematic notes on his observations in the field, from which he 
could always draw. 


In 1919 and 1920 he devoted some time to collecting ants, with the view 
of eventually publishing a paper on the subject; but this he did not live to 
accomplish. (See Trans. N.S. Inst. Sc., vol. 15, pt. 4, p. 169.) 


In the year of his death he spent some months in the libraries of Boston, 
studying daily from early morning till late at night; and as a result left a 
voluminous manuscript nearly ready for the printer, dealing with the 
origin of religions, etc., which evidences much research into all literature 
bearing on the subject.* 


Probably next to Dr. Faribault, of the Geological Survey, he had become 
recognized as a high authority on problems relative to the Gold Measures of 
this province, and also an authority on local glacial geology; and his name 
and writings are known to most of the foremost geologists of America, with 
many of whom he corresponded. 


In November, 1894, he was elected a member of the N. S. Institute of 
Science, and he became a constant reader of the technical journals in that 
society's library, and his reading embraced most of the very latest and best 
monographs on geological and anthropological subjects. He had acquired 
a knowledge of some foreign languages, such as French and German, and was 
not daunted in extracting information from a paper in those languages. 


Although unable to secure a college education himself, he was an advocate 
of the great advantage of such a training, and deeply regretted his own in- 
ability to take a collegiate course. His self-education was a form of labor- 
atory training, in which he had to find out things for himself, and his labor- 
atory was the realm of nature. He never failed to take advantage of all 
the best that scientific men made public, and therefore was thoroughly modern 
in technical ideas Of late years he lamented that he was denied the leisure 
to keep up his reading of the latest contributions to knowledge. In his de- 
meanour he was modest and unassuming to a fault; but when he used his 
pen he compelled attention. 


That his country did not show its appreciation of his merits in a monetary 
way, is a matter we may have to reproach ourselves with. Among students 
of Nova Scotian geology, he will not be forgotten, for his writings will always 
have to be reckoned with. His life was a long, brave struggle with adverse 
circumstances, against which he nobly bore up; and his achievements show 
what can be done by persistence and intense application. 


*This manuscript, iey written in two Ibaliittien. is at wa TE in the custody of Mr. Fred 
P. Ronnan, of Halifax. 
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1918. 
1919. 


Published Writings of W. H. Prest 


Evidence of the post-glacial extension of the southern coast of Nova 
Scotia. Trans. N. S. Inst. Se., vol. 8, pp. 143-147. 

See extracts from his notes in Bailey’s Preliminary report on geological 
investigations in southwestern Nova Scotia. Rept. Geo]. Survey 
Canada, vol. 6, for 1892-3, Ottawa, 1895, report Q. 

Deep mining in Nova Scotia. Trans. N.S.I.S., vol. 8, pp. 420-434. 


Glacial succession in central Lunenburg. Trans. N.S.I.S., vol. 9, 
pp. 158-170. 

See extracts from his notes in Bailey’s Report on geology of southwest 
Nova Scotia. Rept. Geol. Survey Canada, vol. 9, for 1896, Ottawa 
1898, report M. 

Measurements of two Beothuk skulls. Proc. N.S.I.S., vol. 9, pp. 
pp. Ixxxvii-xc. 

On drift ice as an eroding and transporting agency. Trans. N.S.I1S., 
vol. 10, pp. 333-344. 


Supplementary note on drift ice as an eroding and transporting agent. 
Trans. N.S.1.S., vol. 10, pp. 455-457. ° 


Edible wild plants of Nova Scotia. Trans. N.S.I.S., vol. 11, pp. 387- 
416. 


A suggestion for anthropological work in Nova Scotia. Trans. N.S.I.S., 
vol. 13, pp. 35-39. 

Prospecting in Nova Scotia. Journal Mining Soc. of N. S., vol. 16, 
pp. 73-91, with ills. 


Report on cave examination in Hants County, N.S. Trans. N.S.I.S. 
vol. 13, pp. 87-94, with ills. 

Report of the metalliferous mines of Nova Scotia for year ended 
September 30, 1914. In Annual Report of the Mines, Dept. 
Pub. Works and Mines, 1914, Halifax, 1915, pp. 86-112, with ills. 

The gold fields of Nova Scotia: a prospector’s handbook. Halifax, 
Industrial Publishing Co., 1915, 158 pp., with original illus., 
also map. 

On the nature and origin of the eskers of Nova Scotia. Trans. N.S. 
I.S., vol. 14, pp. 371-393. 

Eskar excavation in Nova Scotia. Trans. N.S.I.S., vol. 15, pp. 33- 
45, with ills. 

Also many articles in the mining section of ‘““The Industrial Advocate,” 
Halifax, up to the time it ceased publication about August, 1916. 
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TRANSACTIONS 


OF THE 


Nova Scotian Institute of Sctence 


SESSIONS OF 1921-1922 
(Vol. XV, Part 4) 


Tue Errects oF GLACIATION IN THE VICINITY OF WOLFVILLE, 


N. S.—By Frepericx C. Cuurcuitt, Wolfville, N. S. 
(Read 13 March, 1922) 


About a mile east of Wolfville post office there lies a gorge 
occupied by a small brook, the waters of which flow northward 
into the Minas Basin and thus drain part of the Wolfville ridge. 


This valley, called Evan’s Gorge, runs at right angles to the 
Gaspereau River. The tiny brook begins its flow at the summit 
of the ridge, and as one looks to the south towards the Gaspereau 
he will see only a slight depression without any stream. Down 
this slope a little surface or sheet wash finds its way to the river 
below, and the hillside is more or less swampy, being kept moist 
by springs. 

Looking northward from the water-shed, the head of the gorge 
is surrounded by a basin-shaped depression, cut in the arkosic 
sandstone of the Horton Series which underlies this region. An 
escarpment of sandstone crosses the head of the gorge, at the 
crest of the ridge. Here the perpendicular drop to the bottom 
of the valley is about fifty feet, and it seems reasonable to sup- 
pose that this escarpment was at one time the location of a 
waterfall when the valley was occupied by a‘ larger stream’ than 
the present one. 

This basin-shaped depression is now the site of a stagnant 
pool, almost entirely fed by springs and well filled by vegetation 
adapted to such places. Continuing north and along the valley, 
we see overlapping rock spurs for several hundred feet, and 
throughout this distance it has a zigzag course, both facts point- 
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162 THE EFFECTS OF GLACIATION IN THE VICINITY OF 


ing to a stream-cut valley. As we advance northward towards 
its mouth, it gradually grows wider and finally ceases, the brooks 
flowing over a gently sloping surface. The length of the gorge 
is about 3,500 feet and its width averages about 350 feet. 


Throughout its entire course, it is free from drift, which is so 
common in this locality. Near its mouth a well-defined moraine 
may be seen, which will be described later. 


During my many examinations of this gorge I noted the follow- 
ing evidences which seem to support the theory that this valley 
was cut by a rapidly-flowing stream, and that the time was 
not sufficient to allow it to become adjusted to the underlying 
rock structure. Here rocks dip about twenty degrees in a 
northeasterly direction, and as the stream runs nearly parallel 
to the strike it may thus be considered a strike valley. When 
strike valleys develop normally and are adjusted to the geolo- 
gical structure, one side is steep and the other side has a gentle 
slope; but here we find that both sides slope alike, and this seems 
to show that the gorge was cut out rapidly and, therefore, not 
adjusted. Here the sandstone is very soft and easily eroded. 


Judging from the direction of the valley, the location of the 
moraine, and the fact that the head of the gorge is the lowest 
point on the Wolfville ridge with the exception of a place south 
of Grand Pré, where a similar gorge exists, it appears that this 
valley may have been a spill-way of the Gaspereau River. 
If the Gaspereau was ever dammed by glaciation, this gorge 
would naturally carry off the overflow, and after the retreat of 
the ice would dwindle to its present size 


It seems hard to believe that the present watershed of the Wolf- 
ville ridge could supply enough water to cut a valley of this 
size; and moreover if this were true, the valley would have been 
cut more slowly and would show a normal development. 


The moraine that lies to the northwest of the mouth of the 
gorge is about sixty or seventy feet above sea level, and contains 
a little boulder-clay and many huge boulders weighing several 
tons down to the smallest rock fragments. Here may be seen 
trap from the North Mountain, sandstone, shale, and other 
rocks, lying in a confused heap. None of these rocks have been 
transported from any great distance; the trap had the longest 
journey, about twelve miles. These boulders are characteristic 
of glaciation, having a flat smooth side with rough edges, and 
many are well striated. 


WOLFVILLE, N. S.—CHURCHILL 163 


Boulder-clay is not very abundant and was probably washed 
to lower levels. This confused mass of rock rubbish was well 
washed over by the waters of the Basin when the land stood 
relatively lower after the final retreat of the ice sheet. 


The glacial striz in this locality are quite numerous on the 
slates that lie to the south, and show that the ice movement was 
south ten degrees east. About a half-mile south of Wolfville 
the hills are terraced, and these have frequently been mistaken 
for raised beaches. Upon examining these, one will find gravel 
and loose pebbles, but they lie in confused heaps and are not 
‘stratified. Here the boulder-clay is very deep, and these terraces 
mark the places where the ice dropped its load as it smoothed out 
the clay during its journey. These terraces are conspicuous bits 
of topography and are found 200 to 300 feet above sea-level. 

South of Grand Pré the hills are frequently drumlin shaped, 
having a gentle slope to the north and steeper on their south side. 
These prettily-rounded hills are carved out of till, and are true 
monuments of glaciation. 
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A Revation BETWEEN THE FLUIDITY AND THE TEMPERATURE 
oF Liquips——By Henry JermMAIN MaupbE CREIGHTON, 
Assistant Professor of Chemistry in Swarthmore College, 
Swathmore, Pennsylvania. 


(Read 13 March, 1922) 


Some years ago it was shown by Ramsay and Young! that 
for any pair of closely related substances—such as methyl 
acetate and ethyl acetate, or propyl propionate and propyl 
butyrate—the ratio of the absolute temperatures (T) corres- 

. Py oF 
ponding to equal vapour pressures is constant, i.e. —- = —— = 
3 pS "PS 
constant. For substances not closely related it was found that 
the relation was less simple, but that it might be expressed by 
the equation, R' = R-+ c(t! - t), where R' is the ratio of the 
_absolute temperatures of the two substances corresponding to 
any vapor pressure, the same for both; R is the ratio of the 
absolute temperatures at any other vapor pressure, again the 
same for both; ¢ is a constant; and #' and ¢ are the temperatures 
of one of the substances corresponding to the two vapour pres- 
sures. This relationship was tested by Ramsay and Young 
for 23 pairs of substances, and has also been found to hold up 
to the critical point. The method has been employed by Ram- 
say and Travers? to calculate the vapor pressure of the inert 
gases argon, krypton and xenon. 

At the suggestion of Ramsay, Findlay*® showed that a_pre- 
cisely similar equation to that of Ramsay and Young connects 
the absolute temperatures at which two substances have equal 
solubilities, and also the two absolute temperatures at which 
two chemical equilibria have equal equilibrium constants. 

The writer has recently found that the two absolute temper- 
atures at which two substances have the same value for other of 
their physical constants are related by an equation having this 
same form. In this paper the relation between the fluidity 
(reciprocal of viscosity) and the absolute temperature of liquids 
is presented briefly. 

The constant ¢ in the equation R' = R + c(t! - t), where 
R' and R are the ratios of the absolute temperatures of two 


1. Phil. Mag., G). 20, 515 hae 21, 33 (1886). 
2. Phil. Trans., , 197, 47 (1901). 
3. Proc. Roy. at 169, 471 (i902), 
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liquids A and B corresponding to two values of the fluidity 
(@) and t' and t are the temperatures of liquid B corresponding 

A 
to the two fluidities, is determined as follows: The ratios —— 

Ts 
corresponding to a number of different fluidities are plotted as 
abscissae against the absolute temperatures, Tp, of one of the 
liquids as ordinates. A straight line is then drawn through 
the series of points obtained and “‘smoothed ratios” read off, 
corresponding to the temperatures Ts. The values of the 
smoothed ratios are substituted in the equation R' = R t c 
(t! - t), and the equation solved for the constant c. 

The success with which fluidities can be calculated by means 
of the equation R' = R-+ c(t! - t) is shown by the examples 
contained in Tables I and I]. In these tables, the asterisk 
indicates the temperature ratio R from which the other temper- 
ature ratios (R') and the corresponding temperatures (T, ) 
have been calculated. 


a ABLE yl. 


Calculation of the Fluidity of Methyl Alcohol (A) from the 
Fluidities of Water (B). 


= 0.000568. 

—— Ratio of! Calcu- igi 

Observed Temperature observed Pash Calcul- 

absolute er 

Fluidity | Methyl} Water® | Temper- Temper- Fluidity 
Alco- ature | ature Zeale. 
hol! minus 
@ v2 Ta Ta+Te sh (4) @ obs 
170 5 293.1 | 319.0 | 0.9189 | 293.7 170.8 +0.3 
182.4 | 298.1 | 323.0 |,0.9221*| 298-1 182 .4 0.0 
195.1 303.1 | 327.6 | 0.9252 | 302.9 194.9 -0.2 
| 209.9” 37508 .1°1 332.5 10.9266. | 306.5 -7 21g +0.3 
| 223.7 | 313.17) 336.6... 0.9302 | 313.82 225.9 -0.2 
| 238.0 | 318.1 | 341.0 | 0.9328 | 317.9 | 237.6 -0.4 
| 253.7. | 323.1 | 345.6 | 0.9349 | 323.1 | 253.7 00 
| 269.5 | 328.1 | 350 .0°1°O79374 3276 269_5 0.0 
| 286.5 | 333.1 | 354.4 | 0.9399 | 333.2 | 286.7. | 40.2 


~ 4. Bingham, E. C. and J. L. Cadwell, Zeitschr. physik. Chem., 83, 649-50 (1913). 
5. Bingham, E. C. and G. F. White, ibid., 83, 646 (1913). 
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TABLE II. 


Calculation of the Fluidity of Octane (A) from the Fluidities of 
Benzene (B). 


= 0.000354. 
: Observed ; Dif 
absolute Ratio of | Calcu- ae 
Observed! Temperature observed | lated | Calcu- 
Fluid: Saas ares Te aksolute| lated 
ee Bone! Ben- . Temp- | Fluidity 
zene’? | tures | rature ona 
minus 
@ iditen ke, 2 fed ase De hg bas ja) @ obs. 
142.2 | 273.1 | 287.6 | 0949.7 | 273.41 142.6 |+0.4 
163.2 | 283.1 | 296.8 | 0954.0*| 283.1 163.2 0.0 
ija_o. | 200:1 | 301.5. |.0955.7 | 288.1 174.8 0.0 
185.9 | 293.1 | 306.1 | 0957.6 | 293.0 | 185.7 -0.2 
197.4 | 298.1 | 310.8 | 0959.1 | 298.0 | 197.2 -0.2 
oreo) 303.1.) 315.5 4.0960: 5° | 303.2 | .209.2 + +0.2 
aeeeg ots) fb) 324.9: 0963.7 | 313.1 | 233.7 0.0 
more. 3237 1- | 334.1 (9967 .3° | 322.8 | 258:8 -0.6 
286 44-333. 1 |, 343.3 |-0970.4 | 333-2°| 286.3 )--0:2 


6. Landolt-Bérnstein, ‘‘Physikalisch-Chemische Tabellen,’ S. 78, Berlin 1912. 
7. Ibid., S. 80 

The preceding examples are only a few of those that have 
been studied. In most cases the agreement between the cal- 
culated fluidity values and those determined by experiment is 
closer than the fluidity values determined by two different in- 
vestigators. This agreement indicates that this method can 
be applied to the calculation of the fluidity or viscosity of liquids 

_ with a close approximation of the truth. 
In order to calculate the fluidity of a liquid A from the known 
values of another liquid B, the fluidity of the former is deter- 


: mined at any two temperatures T', and T,. The ratios 
e T's Ta 
_ — = R!' and — = R are then obtained, the values plotted 
PT’. Ts 


as abscissae against the absolute temperatures T's and Ts as 
_ ordinates, and a straight line drawn through the two points. 
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By multiplying a particular temperature Tp by the correspond- 
ing temperature ratio (read off from the curve), the absolute tem- 
perature Ta is obtained at which the fluidity of liquid A is 
equal to that of liquid B at the absolute temperature Ts. In 
this way the fluidity of liquid A over the whole range of —— 
fluidities of liquid B may be calculated. 


Department of Chemistry, 
Swarthmore College, 
Swarthmore, Pennsylvania. 


January 25th, 1922. 
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List oF A SMALL CoLLection oF Ants (Formicidae) OBTAINED 
IN QuEEN’s County, Nova Scotia, BY THE LATE WALTER 
H. Prest.—By Harry Piers, Curator of the Provincial 


Museum, Halifax, N. S. 
(Presented 26 May, 1922) 


The names, distribution and relative abundance of even 
the commoner species of Ants occurring in Nova Scotia, are, | 
_ believe, practically unknown. It is therefore advisable to 

publish a short list of a few forms which the late Walter Henry 
Prest, of Halifax, was able to gather during a single month’s 
field work shortly before his death. Everything pertaining 
to the Ant fauna of the province is of interest in connection 
with the general geographical distribution of these insects. 

Mr. Prest, when a lad living at Moose River, Halifax County, 
became much interested in the Ants which he found in his home 
district, and he made extensive notes on their habits as he ob- 
served them. Having no descriptive works with which he 
might identify the various forms he met with, in fact possessing 
no books at all on the subject, he gave the various kinds tenta- 
tive designations of his own, under which he classified his 
records. 

In later years he specialized in the study of geology, and 
became widely known as a particularly well-informed student of 
and writer on the Gold Measures and pleistocene geology of 
Nova.Scotia, in which subjects he was recognized as quite an 
authority. During these years his youthful studies of Ants 
were laid aside but not forgotten. The subject was taken up 
with revived interest in the summer and autumn of 1919, when 
he did some collecting at Pleasantfield, Queen’s County, and 
about Halifax. Hearing from him of his interest in this neg- 
lected subject, I strongly urged him to collect and study all the 
forms he might meet with; and as books were not available to 
assist in questions of identification, I suggested that he send 
what he collected to Prof. William Morton Wheeler, of the 
Bussey Institution, Forest Hills, Boston, Mass., who is now 
the foremost authority on this family of insects in North 
America, and that he himself should make notes on his observa- 
tions on all the specimens obtained, with the view of publish- 
ing something on the subject when sufficient material had 
accumulated. 


(169) 
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Accordingly in September, 1920, while again engaged in 
prospecting and geological work at Pleasantfield, near Fifteen- 
mile Brook, three miles north-northwest of Middlefield, on the 
road from Liverpool to Brookfield, Queen’s County, he collected, 
in vials, duplicate sets of some 31 lots of specimens, together 
with 6 lots from North Brookfield, eleven and a quarter miles 
further inland and to the north-northwest, in the same county. 

One set was deposited in the Provincial Museum of Nova 
Scotia on 28th October, 1920 (Acc. No. 4944), and the other 
set, numbered to agree with the Museum’s set, was forwarded 
on the same day to Prof. Wheeler, who had very kindly con- 
consented to identify the specimens. There being only one 
specimen of No. 32 (Myrmica brevinodis), it was sent to Prof. 
Wheeler, but the species is also represented in No. 27. 

Not long afterward Mr. Prest was taken ill and died at Hali- 
fax on 25th December, 1920. Prof. Wheeler-on 4th January, 
1921, identified the specimens and sent to me the list of his 
determinations according to the numerical designations. 

It is deeply to be regretted that Mr. Prest did not live to 
further carry on his investigations in this line, as it was his 
habit to devote his whole energy to anything he undertook. 
In that case the publication of a list would have awaited until 
much more material had been gathered, and his own full notes 
as to habits, abundance, etc., had been incorporated. After his 
death I was unable to ascertain where those notes were, and we 
have now only his very brief memoranda, usually as to 
habitat, which are written on the labels of the specimens. 

In order that the results of his interruped work may be of 
some use to future students, I have arranged the list of forms in 
systematic order, and appended the very brief notes which the 
collector actually attached to each vial of specimens. The 
names are according to the determinations of Prof. Wheeler, 
while the numbers refer to the original numbering of the col- 
lection, and indicate the order in which they were obtained. 

It will be seen that fourteen forms, representing twelve 
species, are represented in the thirty-seven lots collected; and 
probably among them will be found a large proportion of the 
commoner Ants occurring here. A recent list of the Ants of 
Connecticut, U. S. A., contains sixty-four forms, representing 
about forty-five species, so that possibly about thirty forms 
should be found in our more northern region, where fewer 
kinds are liable to occur. 
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This short list will serve as a slight contribution to our local 
knowledge of these insects, and it is to be hoped that some other 
student will take up and make reasonably complete the work 
which Prest began. I do not happen to know of the publica- 
tion of any other list of Ants of this province.* 

Nos. | to 29, and 36 and 37 were collected at Pleasantfild, 
Queen’s County; and Nos. 30 to 35 at North Brookfield in the 
same county; and all in the same month, September, 1920, 
except No. 37, which was obtained about July, 1919. 

The following five lots of specimens were not determined by 
Prof. Wheeler, and therefore do not appear in the list: No. 10, 
“nests under rocks in low lands’’; Pleasantfield. No. 17, “‘nests 
under stone; may be same as No. 18” (i. e. B. heeri subsp. 
depilis); Pleasantfield; received in fragments by Prof. Wheeler. 
No. 23, “‘nests beneath rocks; with Aphids on spruce root’; 
Pleasantfield; also received in fragments. No. 26, “‘nests in 
moss of meadows, a few inches above water; with Aphids’; 
[possibly the same as No. 27, Myrmica brevinodis]; Pleasant- 
field. No. 35, ‘duplicate or variety of a Pleasantfield species’’; 
North Brookfield. The above quoted notes are Mr. Prest’s. 


Order HyMENopTERA (Bees, Wasps, Ants, etc.) 
Superfamily Formicina. 
Family FormicipaE (Typical Ants). 
Subfamily Myrmicinae. 

Crematogaster lineolata Say—No. 6, nests in old wood; 
No. 14, nests in old stump, may be variety of No. 15; No. 15, 
nests under rock; No. 24, nests beneath rocks; No. 36, nests in 
old log; Pleasantfield. 

Myrmica brevinodis Emery, variety—No. 11; Pleasant- 
field. No. 32, North Brookfield. 

Myrmica brevinodis Emery, variety with smooth postpetiole. 
—No. 27, nests in moss of meadows, a few inches above water, 
with Aphids; Pleasantfield. 

Myrmica_ scabrinodis Nylander, variety—No. 33; North 
Brookfield. Also in No. 31, two species living in the same 
nest, but in different passages, beneath rocks; North Brook- 
field. (The other species in No. 31 is Lasius niger var. sitkaen- 
sis.) 


*H. S. Poole in 1900 published a very brief note on the periodical appearance of Ants 
in a chimney at Stellarton, Ni S., but he did not name or describe the species. See Proc. N. 


S. Inst. Sc., vol. 10, p. xlix. 
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Subfamily DoLicHODERINAE. 


Dolichoderus (Hypoclinea) taschenbergi Mayr variety ater- 
rimus Wheeler——No. 4, honey ants; No. 13, honey ants, with 
Aphids; Pleasantfield. 

Tapinoma sessile Say.——No. 19, nests beneath rocks on 
dry land; No. 20, nest under stone; Pleasantfield. 


Subfamily Formicinae. 


Brachymyrmex heeri Forel subspecies depilis Emery,—No. 
17(2), nest under stone, may be same as No. 18; No. 18, nest 
under stone; Pleasantfield. 

Lasius (Formicina) brevicornis Emery—No. 34; North 
Brookfield. 

Lasius niger Linn. subspecies alienus Fiérster variety amer- 
icanus Emery.—No. 9, nest under rocks in dry land; No. 21, 
nest under stone; Pleasantfield. 

{Large swarms of Lasius niger alienus var. americanus are 
observed about Halifax during the nuptial flight on fine, warm, 
more or less calm days during the first week of September. 
This small, black, winged ant was observed in swarms about 
Halifax and Northwest Arm on Ist Sept., 1919. On 3rd Sept., 
1921, a very hot day, numerous swarms were also noted about 
Halifax and Bedford. On the evening of 4th Sept., 1922, it 
occurred in countless small swarms, one swarm very closely 
following its predecessor and appearing like never-ending whisps 
of smoke or mist against the sky, all flying in a northwesterly 
direction, over Armdale at the head of the Northwest Arm, 
Halifax. The insects were also very pleantiful in the air gener- 
ally. They were noted from 6 to 7.30 p. m. daylight-saving 
time (5 to 6.30 standard time). It had been a dull, cloudy day, 
with a northwest breeze during the earlier part of the afternoon, 
and a temprature of 68°. Rain and lightning occurred at 10.40 
p.m. Specimens sent to Prof. Wheeler were males of this 
variety (see Museum Acc. No. 5145). On 9th September, 1923, 
a warm, calm day, very many of these winged ants were 


observed about Armdale, Northwest Arm, and MacNab’s Island. 


Less numerous swarms of large, winged, black ants of another. 


species, not determined, occur on hot days from about 29th 
May to 4th June.—H. Piers.] 

Lasius niger Linn. variety sitkaensis Pergande.—No. 12, 
beneath rocks on hills of No. 5 (Formica ulkei); No. 22, nests 
beneath rocks; Pleasantfield. No. 30, nest in well-formed hill; 


EE a 
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also in No. 31, two species living in the same nest, but in differ- 
ent passages, beneath rock; North Brookfield. (The other 
species in No. 3] is Myrmica scabrinodis.) 

Formica exsectoides Forel—No. |, without slaves; No. 3, 
slave owners; No. 28, nests in hills——may be a lighter variety 
of Nos. | and 3; Pleasantfield. 

Formica fusca Linn.—No. 2, slaves; No. 8, black wood-ants; 
No. 16, nest in rotten log; No. 25, nests beneath rocks, may be 
same as No. 2; No. 29, nests beneath rocks; Pleasantfield. 

Formica ulkei Emery.—No. 5, slave-making ants, with well- 
formed hills; No. 37, stones carried by No. 5 to top of ant-hill, 
I!/, ft. high,—‘‘carried by one ant, it shows strength; by two, 
intelligence’’; Pleasantfield. 

Camponotus herculeanus Linn. subspecies ligniperda Latreille 
variety noveboracensis Fitch—No. 7, wood ants, keep Aphids; 


Pleasantfield. 
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Diatoms oF Nova Scotia: Collected by Alexander Howard 
MacKay, and determined, distributed and Jists published 
by J. Tempére and H. and M. Peragallo, Paris, France, 
1907-1915.—By A. H. MacKay, LL.D., F.R.S.C. 


(Read by title, 26 May, 1922) 


These diatomaceous deposits were collected about thirty- 
five years ago by me, when Principal of the Pictou Academy. 
The species were named and distributed in PREPARED Micro- 
scopic SitipEs by Tempére and Peragallo, and the lists were 
published in the second edition of ““Diatomées du Monde Entier”’ 
published from 1907 to 1915 in 30 “Fascicules’’ of 16 pages 
each, descriptive of 1000 microscopic slides of diatomaceous 
deposits from all parts of the world. The genera and species 
are arranged alphabetically for the convenience of future refer- 
ence to the nomenclature. 


_ , (The number in brackets indicates the Serial No. of the slide of the set of 1000 con- 
taining a sample of material from the locality named.) 


LIST:OP (SPECIES. 


Achnanthidium flexellum Bréb. Grant Lake, Pictou Co. (374). 


Amphora libyca Ehr. var. > Grant Lake (374); Maclean Pond, 

Pictou Co. (394) and Earltown Lake, Colchester Co. 
(605). 

lineata, var. euglypta. Earltown Lake, Colchester Co., 
(605). 

ovalis Ktz. Maclean Pond, Pictou Co. (394). 

ovalis Ktz. forma minor. High Pond (372); Swamp 
Pond (373), Pictou. 


Cocconeis lineata Ehr. Maclean Pond, Pictou Co. (394); 
Drakesville (679). 

placentula Ehr. Swamp Pond (373); Grant Lake (374); 
Drakesville (679). 


Cyclotella Charetoni H. & M. P. Musquodoboit Lake, Halifax 
Co. (879). 
comta Ktz. High Pond, Pictou Co. (372). 


(175) 
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Cyclotella 
Temperii F. Heri. var. > High Pond, Pictou Co. (372); 
Maclean Pond, Pictou Co. (394). 
Terryana Temp. & Per. Mill’s Pond, Morris River (395). 
var. major. Mill’s Pond, Morris River (395). 
var. minor. Mill’s Pond, Morris River (395). 


Cymatopleura apiculata W. Sm. Mill’s Pond, Morris River 
(395). 
solea W. Sm. Mill’s Pond, Morris River (395). 


Cymbella arcus Ehr. Drakesville (679). 

acutiuscula Cl. Grant Lake, Pictou Co. (374). 

amphicephala Naeg. Besancon’s Lake, Pictou Co. (733). 

aspera Ehr. Cornwallis (992). 

capitata M. Per. & F. H. Heribaud. Grant Lake (374) 
and Maclean Pond, Pictou Co. (394). 

cistula Kirch. Swamp Pond (373); Grant Lake (374); 
Maclean Pond, Pictou Co. (394); Mill’s Pond, Morris 
River (395). 

cistula Hemp. Earltown, Colchester Co. (605); Drakes- 
ville (679). 
var. crassa. Grant Lake, Pictou Co. (374). 

- cuspidata Ktz. Mackintosh Lake, Pictou Co. (14), (15). 
forma major (120 mu long). Grant Lake, Pictou Co. 
(374). 

cymbiformis Bréb. Grant Lake, Pictou Co. (374); 
Drakesville (679). 

Ehrenbergii Ktz. Grant Lake, Pictou Co. (374); Mac- 
lean Pond, Pictou Co. (394); Earltown Lake, Col. Co. 
(605); Cornwallis, N. S. (992). 
var. crassa (New var.). Shorterand at the extremities 

more rostrate-truncate than that figure in A. S. 
Atlas 9:7. Grant Lake, Pictou Co. (374). 
heteropleura Ralfs. Grant Lake, Pictou Co. (374); Mac- 
lean Pond, Pictou Co. (394); Earltown Lake, Col. Co. 
(605). 
var. (>) Mackintosh Lake (14), (15). 


lanceolata Ehr. Mackintosh Lake (14 & 15); Earltown 
Lake (605). 
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Cymbella 
maculata Ktz. Maclean Lake (394). 
naviculaeformis Auers. Grant Lake (374). 
Diploneis elliptica Ktz. Grant Lake (374); Maclean Pond 
(394). 


Smithii Bréb. Swamp Pond, Pictou Co. (373); Grant 
Lake (374); Maclean Pond (394). 

Encyonema gracile Rab. High Pond, Pictou Co. (372); Earl- 
town Lake (605); Besancon’s Lake, Pictou Co. (733); 
Musqudoboit Lake (879). 

lunula Grun. High Pond, Pictou Co. (372); Earltown 
Lake (605). 

Mackayiana Temp. & Peragallo. New species. Similar to 
the form in Atlas A. S. pl. 10, fig. 49, 50, but at the 
center much more developed, with striae less radiant 
and strongly granulated to the number of 7 on the 
back and 8 on the belly in 10 mu. Length 60 mu., 
breadth 20 mu. Mill’s Pond, Morris River (395). 

turgidum Greg. Drakesville (679). 

ventricosum Grun. Grant Lake (374); Besancon’s Lake 
(733); Cornwallis (992). 

Epithemia amphicephala Grun. Maclean Pond (394). 

gibba Ktz. Maclean Pond (394); Earltown Lake (605); 
Drakesville (679). 

turgida Ktz. Grant Lake (374); Maclean Pond (394); 
Earlton Lake (605); Drakesville (679). 

turgida Ktz. var. granulata. Grant Lake (374); Mac- 
lean Pond (394); Earltown Lake (605). 

turgida Ktz. var. porcellus, forma excavata. Grant Lake 
(374). 

Westermanii Ktz. Drakesville (679). 

Epithemia zebra Ktz. Grant Lake (374); Maclean Pond 
(394); Earltown Lake (605); Drakesville (879). 
zebra Ktz. forma minor. Grant Lake (374). 
forma proboscidea. Drakesville (679). 
Eunotia arcus Ehr. Mackintosh Lake (14, 15); High Pond 
(372); Grant Lake (374); Besancon’s Lake (733); 
Cornwallis (992). 
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Eunotia 
var. hybrida. High Pond (372). 
var. uncinata. Earltown Lake (605); Cornwallis 
(992). 
var. bidentula W. Sm. High Pond (372); Besan- 
con’s Lake (733); Musqudoboit Lake (879). 
diodon Ehr. Grant Lake (374). 
flexuosa Bréb. var. (>) High Pond (372). 
formica Ehr. Mackintosh Lake (14, 15). 
gracilis Ehr. Mackintosh Lake (14, 15); Swamp Pond 
(373). 
Rab. Mill’s Pond, Morris River (395). 
W. Sm. Besancon’s Lake (733). 
Bréb. Musquodoboit Lake (879). 
impressa Ehr. Grant Lake (374). 
incisa Greg. High Pond (372); Swamp Pond (373); 
Grant Lake (374); Besancon’s Lake (733). 
lunaris Grun. High Pond (372); Maclean Pond (394); 
Musquodoboit Lake (879). 
var. bilunaris. High Pond (372). 
major Rab. Mackintosh Lake (14, 15); High Pond 
(372); Swamp Pond (372); Grant Lake (374); Maclean 
Pond (394). 
minor V. H. Grant Lake (374); Besancon’s Lake (733). 
monodon Ehr. Swamp Pond (373); Grant Lake (374); 
Maclean Pond (394); Besancon’s Lake (733). 
forma curta. Grant Lake (374). 
obtusiuscula Grun. var. incisa Grun. Besancon’s Lake 
(733). 
pectinalis Rab. High Pond (372); Besancon’s Lake (733). 
var. undulata. High Pond (372); Bezancon’s (733). 
venter (>) Grant Lake (374); Bezancon’s (733) 
ventricosa. High Pond (372). 
pentaglyphis Ehr. Swamp Pond (373). 
praerupta Ehr. Cornwallis (992). 
bidens. Cornwallis (992). 


robusta (Ehr). Ralfs. Mackintosh Lake (14,15) High 
Pond (372). 
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Eunotia 
var. (>) Musquodoboit Lake (879). 
var. diadema. Mackintosh Lake (14, 15). 
var. hexadon. High Pond (372); Besancon’s (733). 
var. octagon. Swamp Pond, Pictou Co. (373). 
var. polydon. Mackintosh Lake (14, 15); Swamp 
Pond (373); Grant Lake (374); Besancon’s Lake 
(733). 
Fragilaria capucina Desmaz. var. mesoleia. Drakesville 
(679). 
construens Grun. var. binodis. Drakesville (679). 
var. genuina. Drakesville (679). 
virescens Ralfs. Besancon’s Lake (733). 


undata W. Sm. Besancon’s Lake (733). 


Gomphonema acuminatum Ehr. Grant Lake (374); Maclean 

Pond (394); Earltown Lake (605); Drakesville (679). 
var. coronatum. Earltown Lake (605). 
var. intermedia. Grant Lake (374). 
var. pusilla. Grant Lake (374); MacLean Pond (394). 
var. trigonocephala. Maclean Pond (394). 
var. Augur. Maclean Pond (394). 

Brebissonii Ktz. Cornwallis (992). 

capitatum Ehr. High Pond (372); Maclean Pond (394); 
Drakesville (679). 

constrictum Ehr. Grant Lake (374); Maclean Pond 
(394); Mill’s Pond (395); Earltown Lake (605); Drakes- 
ville (679). 

gracile Ehr. Cornwallis (992). 
var. Atlas. A. S. 236:31. High Pond (372). 

intricatum Ktz. Grant Lake (374); Drakesville (679); 
Cornwallis (992). 

montanum Schum. Cornwallis (992). 
var. succisa. Grant Lake (374); Maclean (394). 

parvulum Ktz. High Pond (372). 


Gomphonema turris Ehr. Drakesville (679). 


Hantzschia amphioxys Grun. var. elongata. Earltown Lake 


(605). 
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Melosira arenaria Moore. Earltown Lake (605). 

crenulata Ktz. Grant Lake (374); Besancon’s (733); 
Cornwallis (992). 
var. Jonensis. Earltown Lake (605). 

granulata Ralfs. Swamp Pond (373); Grant Lake (374). 

lineolata Grun. Cornwallis (992). 

tenuis Ktz. Maclean Pond (394); Besancon’s Lake 
(733). 


Navicula acrospheria Breb. Mill’s Pond (395). 
var. dilatata. Maclean Pond (394). 
affinis Ehr. High Pond (372); Grant Lake (374); Besan- 


con's (733). 
var. amphirhynchus. Grant Lake (374); Besan- 
con’s (733). 

Americana Ehr. var. bacillaris. Grant Lake (374); Mac- 
lean (394). 


amphigomphus Ehr. Mackintosh Lake (14, 15); High 
Pond (372); Swamp Pond (373); Drakesville (679); 
Besancon’s Lake (733); Musquodoboit Lake (879). 

amphirhynchus Ehr. Grant Lake (374); Maclean Pond 
(394); Earltown Lake (605). 
forma curta. Grant Lake (374). 

amphisbaena Borz. MacLean Pond (394). 

ampliata Ehr. Earltown Lake (605). 

bacilliformis Grun. Grant Lake (374); Maclean Pond 


(394). 

biceps Greg. var. stauronciformis. Besancon’s' Lake 
(733). 

bisulcata Lag. Swamp Pond (373); Besancon’s Lake 
(733). 


Bogotensis Grun. Besancon’s Lake (733). 

borealis Ehr. Cornwallis (992). 

Braunii Grun. Grant Lake (374); Maclean (394); 
Mill’s Pond (395). 

Brebissonii Ktz. Mackintosh (14, 15); High Pond (372); 
Besancon’s Lake (733); Musquodoboit Lake (879). 
var. diminuta Musquodoboit Lake (879) 
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Navicula 
cardinalis Cl. Grant Lake (374); Maclean Pond (394). 
var. (>) B. Kitt. Earltown Lake (605). 
columnaris Ehr. Swamp Pond (373); Maclean Pond (394). 
commutata Grun. Grant Lake (374); Musquodoboit Lake 
(879); Cornwallis (992). 
costata Ehr. Grant Lake (374). 
conspicua A. S. Swamp Pond (373). 
cuspidata Ktz. High Pond (372); Grant Lake (374); 
‘Maclean (394); Mill’s Pond (395); Earltown 
(605); Drakesville (679). 
gracilis M. Per. (With all the characters of N. 
cuspidata but more slender or delicate, with striae 
stronger—I3 in 10 mu. Found also with the 
craticular form which confirms this determina- 
tion—1911). In Earltown Lake (605). 
Dactylis Ehr. Mackintosh Lake (14, 15). 
Ktz. Swamp Pond (373); Grant Lake (374); Mac- 
lean (373); Musquodoboit Lake (879). 
Dariana A. S. (Adolph Schmidt). Mill’s Pond (395). 
decurrens Ktz. Besancon’s Lake (733). 
dicephala Ehr. var. (>) Maclean Pond (394). 
dilatata Ehr. Mackintosh Lake (14, 15); High Pond 
(372); Swamp Pond (373); Maclean Pond (394); Corn- 
wallis (992). 
divergens W. Sm. High Pond (372); Grant Lake (374); 
Maclean Pond (394); Cornwallis (992). 
dubia Greg. High Pond (372). 
elliptica Ehr. Mackintosh Lake (14, 15); Earltown 
Lake (605). 
esox Ehr. Grant Lake (374). 
Ktz. . Mill’s Pond (395). 
eximia Cl. Swamp Pond (373). 
firma Ktz. High Pond (372); Grant Lake (374); Mac- 
lean Pond (394); Earltown (605); Besancon’s (733); 
Cornwallis (992). 
var. subampliata. Maclean Pond (394); Mill’s Pond 
(395). : 


var. 


Lan j 
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Navicula, firma 
var. subundulata. High Pond (372). 
flexuosa Cl. Grant Lake (374); Maclean Pond (394). 
follis Ehr. Grant Lake (374). 
fusca Pritch. Earltown Lake (605). 
gentilis Donk. Maclean Pond (394); Cornwallis (992). 


gibba Ehr. High Pond, Pictou Co. (372). 
Ktz. Swamp Pond, Pictou Co. (373). 
¥ Grant Lake, Pictou Co. (374). 
Maclean Pond, Pictou Co. (394). 
Earltown Lake, Col. Co. (605). 
Besancon’s Lake, Pictou (733). 
Cornwallis (992). 
gigas Ehr. Mackintosh Lake (14 & 15). 
“ High Pond (372). 
Ktz. Swamp Pond (373). 
a" Grant Lake (374). 
Ehr. Earltown Lake (605). 
Kiz. Bezancon’s Lake (733). 
“ Musquodoboit Lake (879). 
Ehr. Cornwallis (992). 
hemiptera Ktz. Grant Lake (374); Maclean Pond (394); 
Besancon’s Lake (733); Cornwallis (992). 
heroina A. S. Musquodoboit Lake (879). 
Hitchcochii Ehr. Grant Lake (374); Maclean Pond . 
(394); Earltown Lake (605). 
interrupia W. Sm. Mill’s Pond, Morris River (395). 
iridis Ehr. High Pond (372); Grant Lake (374); Besan- 
con’s Lake (733); Musquodoboit Lake (879). 
var. ampliata. Swamp Pond (373); Grant Lake 
(374); MacLean Pond (394); Besancon’s (733). 
Legendrei F.H. & M. Per. Grant Lake, Pictou Co. 
(374). 
legumen Ehr. Swamp Pond (373); Grant Lake (374); 
Maclean Pond (394). 
Ktz. Mill’s Pond, Morris River (395). 
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Navicula 
limosa Ktz. Grant Lake (374); Maclean Pond (394); 
Mill’s Pond (395); Earltown Lake (605); Drakesville 
(679). 
var. gibberula. Swamp Pond (373); Earltown (605). 
lineolata Ehr. Besancon’s Lake, Pictou County (733). 
macilenta Ehr. High Pond (372); Swamp Pond (373); 
Maclean (394); Mill’s Pond (395); Musquodoboit 
Lake (879). 
Grun Besancon’s Lake, Pictou Co (733). 
major Ehr. Mackintosh (14, 15); Swamp (373); Musquo- 
doboit (879); Cornwallis (992). 
Ktz. Grant Lake (374); Maclean Pond (394); Mill's 
Pond (395); Besancon’s Lake, Pictou Co. (733). 
var. asymetrica. Swamp (373); Grant (374); Mac- 
lean (394); Mill’s Pond, Morris River (395). 
var. subacuta. Swamp Pond (373). 
Ktz. Earltown Lake, col. Co. (605). 
mesolepta Ehr. High (372); Grant (374); Maclean (394); 
Cornwallis (992). 
mesolepta Ehr. var. stauroneiformis. High Pond (372); 
Grant Lake (374); Maclean (394); Besancon’s Lake 


(733). 

Ktz. var. stauroneiformis. Earltown Lake (605). 
mesotyla Ehr. var. (>) Grant Lake (374); Maclean Pond 

(394). 


microstauron O’Meara. Grant (374); Maclean (394); 
Cornwallis (992). 

nobilis Ktz. Swamp (373); Grant (374); Maclean (394); 
Besancon (733); Cornwallis (992). 

occidentalis Cl. Grant Lake, Pictou Co. (374). 

pachyptera Ehr. Grant Lake (374). 

parca Ehr. Grant Lake (374). 

Paulensis Grun. High (372); Swamp (373); Grant (374); 
Mill’s (395); Musquodoboit Lake (879). 

peregrina Ktz. Grant (374); Earltown (605); Drakes- 
ville (679). 

polyonca Bréb. Mill*s Pond (395). 
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Navicula 

popula Ktz. Maclean Pond, Pictou Co. (394). 

pupula Ktz. var. (>) Earltown Lake (605). 

producta W.Sm. var. (>) Maclean Pond, Pictou Co. (394). 

pseudobacillum Grun. Grant Lake (374); Earltown 
Lake (605). 

radiosa Ktz. Grant (374); Maclean (394); Earltown 
(605); Drakesville (679). 

rupestris Grun. Besancon’s Lake, Pictou Co. (733). 
Hantz. Musquodoboit (879); Cornwallis (992). 

semen Ehr. Cornwallis (992). 

serians Ktz. High (372); Swamp (373); Musquodoboit 
(879); Besancon (773). 
var. minor High Pond (372). 

stauroptera Grun. Maclean Pond (394). 

streptoraphe Cl. Grant Lake (374); Maclean Pond (394). 

subacuta Ehr. forma minor. Swamp Pond (373). 

subsolaris Grun. High Pond, Pictou Co. (372). 

tabellaria Ktz. Maclean Pond (394); Besancon’s Lake 
(733). 
var. acrospheriaeformis. (New variety). “‘Extremities 

as large (wide) as the middle. Axial area wide 
unto the ends which are like those of N. acros- 
pheria. Miaill’s Pond (395). 

tabellaria Ktz. var. stauroneifornis. Grant Lake, Pictou 
(374). 

transversa A. S. Mackintosh (14, 15); Swamp (373); 
Grant (374); Maclean (394); Mill’s (395); Earltown 
(605); Besancon (733). 

trigonocephala Cl. Mill’s Pond (395). 

ventricosa Ktz. Grant (374); Maclean (394); cadiewe 
(605). 

viridis Ktz. Mackintosh (14, 15); Grant (374); Maclean 
(394); Mill’s Pond (395); Besancon’s Lake (733). 
var. commutata. Earltown (605); Musquodoboit 
(879); Cornwallis (992). 
var. fallax. High Pond (372); Maclean (394). 

viridula Ktz. Earltown Lake (605). 
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Navicula viridula Ktz. 
var. major. Earltown Lake (605). 
(2?) Adolf Schmidt’s Atlas 44:22. Musquodoboit Lake 
(879). 
Nitzschia scalaris W. Sm. Grant Lake (374). 
sigmoidea W. Sm. Grant Lake (374); Mill’s Pond (395). 
spectabilis W. Sm. Mill’s Pond (395). 


- Pleurostauron acuta W. Sm. Maclean Pond, Pictou Co. 
(394). 
var. maxima. Swamp (373); Grant Lake (374). 

sagitta Grun. Besancon’s Lake, Pictou Co. (733). 
Pseudo-Eunotia hemicyclus Grun. High Pond (372); Besan- 
con’s Lake (733). 
Stauroneis amphilepta Ehr. Grant Lake (374); Maclean 
Pond (394). 
acuta W. Sm. Earltown Lake, Colchester Co. (605). 
anceps Ehr. High (372); Grant (374); Maclean (394); 
Besancon’s (733); Musquodoboit (879). 
var. (>) Earltown Lake, Col. Co. (605). 
var. amphicejhala. High (372); Grant (374); Mac- 
lean (394); Besancon (733). 

var. elongata (new variety). (Much longer and more 
lanceolate than var. birostris, less finely striated. 
145 mu. long, 15 mu. broad, with 18 striae in 10 
mu.) Mill’s Pond, Morris River (395). 

var. fossilis. Besancon’s Lake (733). 

Baileyi Ehr. High (372); Swamp (373); Grant (374); 
Maclean (394); Mill’s Pond (395); Besancon (733); 
Musquodoboit (879); Cornwallis (992). 

gracilis Sm. Mackintosh (14, 15); High (372); Swamp 
(373); Grant (374); Maclean (394); Mill’s (395); Earl- 
town (605); Besancon (733). — 

lanceolata Ktz. Musquodoboit Lake (879). 

Phoenicenteron Ehr. Mackintosh (14, 15); High (372); 
Swamp (373); Grant (374); Maclean (394); Mill’s 
(395); Earltown (605); Besancon’s (733); Cornwallis 
(992). 
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Stauroneis 
var. maxima. Maclean Pond (394). 
var. lanceolata. Mill’s Pond (395). 
var. elegans (new variety). (Larger than the type, 
carries sometimes a central granule in the middle 
of the median nodule. 150 mu. long by 30 wide. 
3 to 15 striae in 10 mu.). Mill’s (395). 
producta Grun. Earltown Lake, Col. Co. (605). 
Stodderi Greenl. var. superba. (new variety). (Area stau- 
roneiform, large and recurved towards the borders 
on which are seen longitudinal ribs. 90 to 125 
mu. long. 9 longitudinal ribs in 10 mu., 15 trans- 


verse striae.) High Pond, Pictou Co. (372). 


Stenopterobia anceps Breb. High (372); Besancon (733); 
Musquodoboit (879). 


Surirella Baileyi Laevis. High Pond, Pictou Co. (372). 
bifrons Ktz. Mackintosh (14, 15); Swamp (373); 
Ehr. Besancon Lake (733); Musquodoboit Lake 
(879). 
var. Adolf Schmidt, Atlas 23:2. High Pond (372). 
biseriata Breb. Mackintosh Lake (14, 15). 
elegansEhr. Grant (374); Maclean (394); Mill’s Pond (395). 
cardinalis Kitt. Grant Lake (374); Mill’s Pond (395). 
cruciata A. S. var. (>) Swamp Pond (373). 
Kittonii A. S. var. (>) Mill’s Pond (395). 
linearis W. Sm. Besancon Lake (733); Musquodoboit 
Lake (879). 


var. eommutata. Earltown Lake (605). 


Surirella linearis W. Sm. var. constricta. High (372); Besan- 

con (733); Musquodoboit (879). 
var. elliptica. Musquodoboit Lake (879). 

oblonga Ehr. High Pond, Pictou Co. (372). 

Rattrayi A. S. Musquodoboit Lake (879). 

robusta Ehr. Grant (374); Maclean (394); Earltown 
(605); Besancon (733). 

Saxonica Auers. High (372); Swamp (373); Mill’s (395); 
Besancon (733). 
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Surirella 

splendida Ehr. Besancon’s Lake, Pictou Co. (733). 
forma minor. © Mackintosh Lake (14, 15). 

striatula Turp. Musquodoboit Lake (879). 
tenera Greg. High (372); Maclean (394); Mill’s 

(395); Besancon (733). 

var. nervosa. Maclean Pond (394). 

Thuringiaca Hantz. High Pond, Pictou Co. (372). 


' Synedra biceps Ktz. Mill’s Pond, Morris River Gi). 
capitata Ehr. Drakesville (679). 
ulna Ehr. Drakesville (679). 


Tabellaria fenestrata Ktz. High (372); Grant (374); Maclean 
(394); Besancon (733). 
floculosa Ktz. Besancon’s Lake (733). 


Vanheurckia rhomboides Bréb. High (372); Besancon (733); 
Musquodoboit (879). 
forma major. High Pond (372). 


NOTE 
The location of ‘Drakesville” cannot yet be identified in Nova Scotia, altho given with 
the other Nova Scotian localities simply as “‘in Canada.” Morris Lake, near Dartmouth, 
Nova Scotia, empties as a small stream into the Atlantic in Halifax County. 
Mackintosh Lake is on the boundary of Pictou and Colchester Co. 
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Tue Puenotocy or Nova Scotia, 1921.—By A. H. MacKay, 
PED. Halifax. 

These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the school- 
room the flowering or other specimens when first observed, 
for authoritative determination by the teacher, who generally 
credits the first finder by placing the name and the observation 
on the honor roll section of the blackboard for the day. The 
_ teacher, after testing the correctness of the observation, marks 

it on the schedule with which every teacher is provided—a copy 
of which is sent in to the Inspector with the school returns at 
the end of June and January. 

The following tables are compiled from 140 of the best 
schedules out of the 350 sent in. The selections were made 
and compiled under the direction of Mr. H. R. Shinner, B. A., 
and Miss Annimae Bill, of the Education Department. 

The schedules for each year are carefully bound up in 
large annual volumes which are placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the different 
belts, slopes or regions, have been rural science teachers who 
have most distinguished themselves as instructors. They 
were selected for the purpose on the recommendation of the 
Director of rural science education. The sheets from which the 
provincial phenochrons are calculated are also bound in annual 
folio volumes for ease of consultation and preservation. 

The Province is divided into its main climate slopes or 
regions not always coterminous with the boundaries of counties. 
Slopes, especially those to the coast, are subdivided into belts, 
such as (a) the coast belt, (b) the low inland belt, and (c) the 
high inland belt, as below: 


No. Regions or Slopes Belts 
. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 


II. Shelburne, Queens & Lunenburg Co’s, 


III. Annapolis and Kings Counties, (a) South Mts., (b) Annapolis 
Valley, (c) Cornwallis 


Valley, (d) North Mts. 


IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands. 
V. Halifax and Guysboro Counties, 4 ie 
VI.a. Cobequid Slope (to the south), ia : 
VI.b. Chignecto Slope (to the northwest), 
VII. Northumberland Straits Slope (to the n’h), 
VIII. Richmond & Cape Breton Co.’s 
IX. Bras d’Or Slope (to the southeast), 
Inverness Slope (to Gulf, N. W.), 
The ten regions are indicated on the outline map on page 1!57. 
Proc. & Trans. N. S. Inst. Scr., Vou. XV. Trans. 6. 
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194 PHENOLOGICAL OBSERVATIONS IN 


THUNDERSTORMS—PHENOLOGICAL OpsErvaTions, Nova Scorta, 1921 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 
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THUNDERSTORMS—PHENOLOGICAL OBSERVATIONS, Nova Scotia, 1921 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified 
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PHENOLOGICAL OBSERVATIONS IN N. S., 
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LIST ON MEMBERS, 1921-22 


ORDINARY MEMBERS 


Date of Election 


*Smith, i900” H.. W., sB.sc., ‘Agric. College, Truro, N. S. (Ord. Member, Dec. 


*Life Member 


Allen, E:)\Ghesley, School for the Blind; Halifax. ..... TWTo. .sccasd ec ee ee one Nov. 28, 
Baprallountotanieys D:D.S. 5 Flalifaxy. a's cis-a) cares alasny sh pasavas Stee Baer ae annie Dec) \ hs 
Barnes, Albert Johnstone, B.sc., Mar. Tel. & Tel. Co., Halifax.............. May 13, 
Bell, Prof. Hugh Philip, m.sc., p#.p., Dalhousie University, Halifaxisan aa Decwe ll, 
Blois, H. Hope, Principal of Bloomfield School, Halifax..... (Deceit 
*Bronson, Prof. Howard Logan, pPH.D., F.R.S.c., Dalhousie University, Halifax... Mar. 9, 
Cameron, Prof. John, M.pd., D.SC., F.R.SS.E. & c., Dalhousie University, Halifax.Nov. 2, 
Chipman, H. R., B.a., Balhouse "University, Halifax aioe aircon eT oe ere eee Oct 3: 
Chudleigh, George Aubrey, Dep Ss lalifagn ie Ark eta as ho ee Mar. 13, 
*Colpitt, Parker R., Coburg Piaadt Wallan iA ok eee Bh Slee Roi eee Feb. 2, 
Copp, Prof. Walter Percy, B.sc., Dalhousie University, Halifax.............. Apr. 28, 
Coysh, Basil Radcliffe, p.p.s., Chester nae, Me, Svs 7 ad eT ee May 1, 
Creighton, Prof. Henry Jermain Maude, p.sc., F.c.s., Swarthmore, Penn......Jan. 7, 
Maimeri lian Rupert. p.,Clalitan ns. ash, sss calnce ee vous aneentae Pec 
*Davis, Charles Henry, c.c., New York erty US A rs cts ae a eee Dees 5; 
Dawson, Prof. James Arthur, ru.p. Dalhousie University, Halifax............Dec. 1, 
Dentith, Francis Wm. Hubert, Armdale, Halifax... .. PMeeICr i totnnce adh hey [fos 
*Doane, Francis William Whitney, City Engineer, Hialiface so 17 eho, sages eed Nov. 3, 
Dobson, F. W., p.p.s. Halifax ...... Jeet Tei Akee, eee Nia malian 
Donkin, Hiram; a E., Dep. Minister of Mines Eialitac ey sae AAT Se Ree Sane Nov. 30, 
Easson, Prof. R. Dalhousie: paiversity, Baltes eon eM) he ana Dec. 1, 
Faulkner, Alden Wee Fane) of Sioa rt CUA Ge 6: Rea MR ht pA a are td Sy Ne rn ha WP Dee! nile 
*Fergusson, Donald M., Sean eer B.C. eee ee lg 2, veo aoe 
Forward, Charles C., Dom. Govt. age JEM e Lat Aa aha stote rte eaterie Solen bere). Jan. /5% 
*Fraser, Sir C. Eeedericls CY UD pinalitax teeter ole yoke re) Meee eee Mar. 31, 
Freeman, Philip A., N. S. Fira wa, Gcibower Cov binbtax. +. mie t. eetee Nov. 6, 
Hamilton, E. R., N. S. Tramway & Power Co., Halifax.................... Jani eg; 
Harris, Prof. David Fraser, m.B., c.M., M.D., B.sc. (Lond.), D.sc., F.R.SS.E. &c., 

Mormon walbousic: University, malitat fo. oan nee he eas wae Feb. 29, 
Hattie, William Harrop, m.b., Daihousie Univernty, F lal ifn er re ae Nov. 12, 
4Henderson, Geo. Hugh, c.£., B.sc.. M.A....... ae ete Gegake Shae a OU ee 
Settee, (Cray lait) 26a oil © ELL (> Satomi Bute A SEN Snr a anna ya Mar. 13, 
Hopkins, Ralph H., Post Office Dept ibialifaxty ean scs coos cae sheiee ht oekin eee Mar. 31, 
Jackson, Wilfred James, M.A., Dalhousie Wroiversitya pialitax., sss) iencn. eo Jan. 59) 
Johnstone, Prof. John Hamilton Lane, .sc., PH.D., Dalhousie University, 

calles 7p a Eas Ee et Ns oes Ne enn ee en Dee...-2, 
Larnder Harold, Dalhousie University, Halifax..............0.. 000000000: Jan... 19; 
McCurdy, H. W., Dalhousie University, Halifax... . im a WR aE lane 
McDougall, John G , M.D., c.M. Dalhousie University, Halifax v.23 sect eheees Nov. 2, 
McInnes, Hector, Ke = Halif ELEN TN ee eI on cd carts dhche HY rset ge REE a Nov. 27, 
McIntosh, Prof. Donald Sutherland, m.sc., Dalhousie University, Halifax.....Mar. 9, 
*MacKay, Alexander Howard, B.A., 8.SC.,LLD.,F.R.S.c., Hon. Colonel, Superin- 

Pedemtion cuca tion, blalitaxen. 2 ajc csc cise - sydhabivess ats a1ayalciuei eee sua ate Oct. lif, 
MacKay, Charles Alexander, m.a., Dalhousie University, Halifax............ Dec. 1, 
*MacKay, George M. Johnstone, M.A. , M.sc., Schenectady, N. Y., U.S. A....Dec. 28, 
MacKenzie, Arabella C., p.p.s., 5 UTD OE eS ay ae ama arn ae tp Nn Mar. 13, 
*Mackenzie, President Arthur Stanley, pu.p., F.R.s.c., Dalhousie University, 

Rt ear op SO ee Se OY Sea Pe et an Pretenaia mmn eee ett Mee ear Nov. 7, 
Matheson, Donald J., B.sc., Science Master, Halifax County Academy, Halifax.Nov. 2, 
*Nicholls, Prof. Albert G., M.p., D.sc., F.R.S.c., Dalhousie University, Halifax .Nov. 2, 
Nickerson, Prof. Carleton Bell, Dalhousie University, Flnlifee ct ee oe Mar. 9, 
Peck, Prot Ww. A., Dalhousie University, Halifax... .. 2. 06's sees ess ees: Dec,#), 
Piers, Harry, Curator Provincial Museum and Librarian Provincial Science 

PN rerOnP bar lisee wine, «ety ds Sn, ui eee Sol eek ers Kaielo, > 2a eRe ee Noy. 2, 
Read, Horace Emmerson, B.A., Dalhousie University, Halifax............... Feb. 13, 
Redden, John ogee ejelitax Be EOE, 1 Cah oe RO NRE, Haris eed wer cai 4S, Sioa BE Oe Mar. 13, 
ehitchie, stephen Galway, B.A., D.M.D., Flalifax... 02.6 cse6. + ees cseceeeenes Oee. 053; 
aed TOL ee RSTITE TE INOS o/c Sus Aetainisiin cn esc wats bh cieisle cee seas ots 6 Mar. 4, 
Robertson, William Gy Yer litei dt Re a a ce Be ce ieee ais etd Feb. 26, 
oe TEM ET ONY Cou yet ag 6 ELE Cy Sane aang ne eel er eee CIRM er Nov. 27, 
Schwartz, Hugh tere ikialifaxie’: 80 6 a ses a Mac <3, 
Sexton, Prof. Frederic H., p.sc., Director of Technical Education, Halifax....Dec. 18, 
Sleggs, Prof. peor EF. B:Sc:, Dalhousie Wnoiversity, Halifaxs ct anti talons Dec. i; 


1913 
1921 
1912 
1920 
1921 
1911 
1915 
1921 
1922 


Il LIST OF MEMBERS 


Date of Election 


*Stewart, Lt. Col. John, m.s., c.m., Halifax (Senior Ordinary Member).......Jan. 12, 
Stultz, Guy N., p.p.s. Halifax : isis; ttetaaielee «es cc ae Mar. 13, 
Theakston, Prof. Harold Raymond, : B.sc., Dalhousie University, ‘Halifax...... Jan. 9, 
Todd, Ebenezer Walter, B.a.. Dalhousie University, Halifax .5. 2. ale. See oe eee 
Vickery, Hubert Bradford, p.sc., New Haven, Conn., U.S.A... .............. Nov. 2, 
Whyte, Earle Forrester, M.A. Clark University, Worcester, Mass., U.S.A, ..9.Dec ay 
* Winfield, James H., Mar. Tel! 8 Tels Gomidalitaxee) aie ee ce ee Dec: 2. 
Woodbury, Frank, p.p.s, Halifax. (Died Reb: Sinle22)e. 2% 2. 5.20 Se Dec. 1, 
*Woodbury, William Weatherspoon, B.Sc., D.D.S., Halifaxtey. 4... |.) a ae Nov. 30, 
“oraton, Wiluam G.,cie.,; Halifax’ i). 2245. fo dee os ner 0s ee Nov. 12, 
Young, Prof. Donnell Brooks, late of Dalhousie University, Halifax ......... Nov. 27, 


ASSOCIATE MEMBERS 


1885 
1922 
1922 
1919 
1915 
1920 
1903 
1921 
1916 
1892 
1919 


Date of Election 


Barteaux, James E., M.A., Insp. of Manual Tra. & Tech. Schools, Truro..... ‘Nov. 2, 
Bishop, Watson Lenley, Berwick, 1 AS a al Be A pire: ai ee oy a | J 


6 
Brittain, Prof. William H., 8.s.a., Provincia! Entomologist, Truro a 
Churchill, Frederick C., Wolfville: IN.Ss. ccc vere cur ee oP 
*Connolly, Prof. C. J., pH.p., St. Francis Xavier University, Antigonish, N. S. No. D; 
Cumming, Principal Melville, B.s.A., LL.D., Agricultural College, Truro... -Nov. 2, 
DeWolfe, Loran A., m.sc., Director nt Rural Science Schools, Truro, N. Sie ‘Nov. 2 
Haley, Prof. Francis Raymond, Acadian University, Wolfville, N.S.........Nov. 5, 
Harlow, Prof. L. C., p.sc., pH.p., Agricultural College, Truro, N.S........... Mar. 23, 
Hatcher, Prof. Alfred Gs Royal ‘Naval College, Esquimalt, BC Ss eee Dec. 9, 
*Johns, PP howee Woh. 3. sec rah othe, LA ce ea uk Bc ce eee Nov. 27, 
*MacKay, Hector H., m.p.,. New Glasgow, N.S... 6.0... cece ce eases ue Feb. 4, 
Moore, Clarence Leander, M.A., F.R.S.C. , Principal of Pictou Academy, Pictou. 408 ide 
Murphy, Martin, D.sc., 1.S.0., Moncton, N. B.. (Senior Associate Member)...Jan. 15, 
Murray, Prof. Daniel Alexander, pH.p., McGill University, Montreal......... Dec. 18, 
Payzants tN wp: Wolfville; BLAS: aoa o-oo eninge age een Apr. 8, 
Perry, Prof. Horace Greeley, M.A., Acadia University, Wolfville, N. S........ Mass 12, 
Richardson, Prof. Lorne N., Royal Naval College, Esquimalt, B. C.......... Dec. 9, 
Scott, Prof. J. M., m.a., M.sc., Prov. Normal College, Truro, NS: eee Nov. 2, 
Shaw, Prof. Percy | De wer Agricultural College, ‘Inura; No Sos... bie eae Nov. 2, 
‘Lutte, Robie Wilfred, Wolfville.) Neiis pcs cus uk scce © lp can a eine AR ett ace, A Oct) 
Westwood, Lieut. Ralph V., Stratford-on-Avon, England................... Dec. 5, 


CORRESPONDING MEMBERS 


Ami, Henry M., p.sc., F.G.S., F.R.S.c., Laurier Ave., Ottawa............+..0: 
Bailey, Loring W.., PH.D., LL.D., F.R.S. 'c. Fredericton, NB a Cae 

Ball, Rev. ward Henry, D.c.L., Chester, N. S. (Died Apr. 11, 
Barbour, Major J. H., R.A.M.C:, F.L.S., London, Eng SoS Spee eee 
Bethune, Rev. Charles J. S. 2c... oe RaeC.. Toronto, Ont (Senior Correspond- 


mg Member;) *> 05% Sai Sierra ete: fo ttetsi a ate og = aren oh tan an en Dec. 29, 
Cox, Prof. Philip, pu#.p., University of N. B., Fredericton, N. B............. Dec. i. 
Dobie, W. Henry, m.p., "Chester, Tiglahiel fs cael os ee cr heen Deo xa, 
Faribault, E. ; Rudolpbe, D.sc., F.R.S.c., Geol. Survey, Ottawa (Assoc. Member, 

Mar."G, 1888). 220. cee tae ees lei ee etn are ea yikes AA Deg. 43; 
Ganong, Prof. William F., px. p., Northampton, Mass., U.S.A............... = 6, 
Gates, Reginald Ruggles, pu.p., F.v.s., London, Eng..................-0000- ov. 30, 
Matheson, Prof. R Pe ning PH.D., ‘Cornell University, Ithica, U.S.A............ Nov. 30, 
Mowbray, Louis L., Director of Miami Aquarium, Miami, Fla.............. May 3, 
Peter, Rev. Brother Junian. 7 1.28 Re Sar re eR ce ee epi sta ee Dec. 12,, 
Prest, Walter Henry, Halifax (Died Dec. 25, 1920), (Assoc. Member, Nov. 29, 

[2 } ke eR aie ir renee btcavctattan lytical oe Ahsan lon ‘Nov. 2, 
Prichard, Arthur H. Cooper? .).0.. 8005 SSR ie ee tee eee Dec. 4, 
Prince, Edward E., tv.p., p.sc., Commissioner of Fisheries, Ottawa..........Jan. 5, 


*Life Member. 


1915 


Date of Election 
4 1892 


1890 
1871 
1911 


1868 
1902 
1897 


LIST OF PRESIDENTS IIl 


LIST OF PRESIDENTS 
or THe Nova Scotian InstiTuTE or NATURAL SCIENCE, 
AFTERWARDS THE Nova Scorian INSTITUTE OF 


ScIENCE, SINCE ITS FOUNDATION IN 1862. 


ResrimiaCarteree Fail, DIC 2 8 fs ae ee ye ce we te vie wie 31 Dec. 1862 to 26 Oct. 1863 
John Matthew Jones, F.L.S., F.R.S.C.----_-_-- 2... 0-0... .26 Oct. 1863 “ 8 Oct. 1873 
NebmSemardGiipin, M.A., MD. 0M.R.C:S2. 2. ......2..+.-.--. 8 Oct. 1875) GOct. 1678 
(= a aL ee age Ne Ra . 9Oct. 1878 “* 13 Oct. 1880 


NURTEMRME PRCT RUNES SS MS chor. wesc pact ata Stew 3 So ols epee = 13 Oct. 1880 ‘“* 26 Oct. 1883 
RIEL MURIESEN IOS Sh BAY RATE PMN. ors. Seewvahora weed, duals sis ale» fede oe 26 Oct. 1883 “ 21 Oct. 1885 
polo Susie Ce ae ee ee a ee 21 Oct. 1885 “* 10 Oct. 1888 
Prof. James Gordon MacGregor, M.A., D.SC., F.R.S., F-R-S.C..___10 Oct. 1888 “ 9 Nov. 1891 
MIPINTRe EIS HW Con DUSG>, T-SI0% = 8 esos 55 vie okh + cles le a wrees 9 Nov. 1891 “ 8 Nov. 1893 
Prof. George Lawson, PH.D., LL.D., F.I.C., F.R.S.C..-_-__...... 8 Nov. 1893 “* 10 Nov. 1895 
Edwin Gilpin, Jr., M.A., LL.D., D.SC., F.G.S., F.R.S.C., I.S.0_ .18 Nov. 1895 “ 8 Nov. 1899 
Alexander McKay, RA a A Pa scat eta We er ae eae Mei eae ee, a 8 Nov. 1897 “‘ 20 Nov. 1899 
Alexander Howard MacKay, B.a., B.SC., LL.D., F.R.S.c___.....20 Nov. 1899 ‘* 24 Nov. 1902 
Henry Skeffington Poole, m.a., v. SC., A.R.S.M., F.G.S., F-R.S.c...24 Nov. 1902 “* 18 Oct. 1905 
Francis William Whitney Dicuss sai ae ee 18 Oct. 1905 ** 11 Nov. 1907 
Rede penezer Mackay) PH.D. - 6 oc cciils vo wide « ajsjes oSalecae's 11 Nov. 1907 “ 12 Dec. 1910 
Watson Lenley Bishop . abatid eae a es oa -12 Dec. 1910 “ 11 Nov. 1912 
Donald MacEachern Fergusson, et ae Be ... Tf Nov., 1912 “ 13 Oct. 1915 
Prof. David Fraser Harris, M.B.,C.M.. M.D., B.Sc., D. SC., _ (London) 

F.R.SS. E. & C..... Ph ae 13 Oct. 1915 * 18 Nov. 1918 
Prof. Howard Logan Bronson, PH.D., F.R.S.C......----- “18 Nov. 1918 “ 8 Nov. 1920 
Prof. John Cameron, M.D., D.Sc., F.R.SS.E. Sel) fee ae 218: Nove. 19204 Z0NINoya 1922 
Prof. Carleton Bell Nickerson, M.A..........+--+:+-- .20 Nov. 1922 


Nore—Since 1879 the Presidents of the Institute have been ex-officio Fellows of the Royal 
Microscopical Society. 


The first general meeting of the Nova Scotian Institute of Natural Science was held at 
Halifax, on 31st December, 1862. On 24th March, 1890, the name of the society was changed 
to the Nova Scotian Institute of Science, and it was incorporated by an act of the legislature 
in the same year. 


The foundation of the Halifax Mechanics’ Institute on 27th December, 1831, and of the 
Nova Scotian Literary and Scientific Society about 1859 (the latter published its transactions 
from 4th January to 3rd December, 1859) had pr up to the establ'shment of the Nova 
Scotian_Institute of Natural Science in December, De 
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1 its title, "while keeping the title as concise as possible. 


red when possible. . 
‘That new names should not be proposed in irrelevant 
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tnotes, or anonymous paragraphs. 


in 


cognized sets of rules of quotations, such as that recently 
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To The Writer: 


"THE attention of the members of the Institute presenting 
communications for publication is directed to the follow- 
lowing notes: 


1. Fifty “‘separates’’ of each communication accepted 
by the Council for publication are provided for the author; 


2. Drawings which have to be reduced in size should have 
the lines and letters sufficiently large to be distinctly visible 
in the print; the drawings should be about double the size of 
the desired print; and the copy should be carefully typed or in 
distinct manuscript; 


3. The nomenclature of species, etc., should be given in 
good form, as recommended by the authorities directing the ab- 
stracting of scientific literature; 


4. References to previous or other papers should be made 
clearly and neatly in the forms approved by the said abstracting 
authorities; | 

5. The title of a ‘‘paper’’ communicated should be made — 
as brief as possible while expressing its subjet as definitely as ; 
desirable. 


6. Footnotes pertaining to the text of the ‘paper’ should 
be numbered consecutively (from 1 onwards) by superscript 
numerals placed (above) after the word or sentence to which 
the note refers. As these footnotes will be in smaller type and 
therefore set up on a different machine, they should be all writ- 
ten in consecutive order as an appendix to the “paper”. The 
printer will place each at the base of its proper page when 
making up the page. 
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PROCEEDINGS 


4 OF THE 


Nowa ia Institute nf Science 


; a SESSION OF 1922-1923 


Vou, xvi. Parr k. 


6lst ANNUAL SESSION 


ANNUAL Business MEETING 


Physiological Lecture Room, Dalhousie College, Halifax 
; 20th November, 1922. 


Tue PresiDENT, Dr. JoHN Cameron, in the chair. 


: Other members present: Prof. C. B. Nickerson, D. J. 
' Matheson, Prof. D. S. McIntosh, Dr. A. H. MacKay, Prof. 
_D. Fraser Harris, Dr. S. G. Ritchie, Prof. J. A. Dawson, E. W. 
_ Todd, Prof. W. P. Copp rof:H>-P.: Bell, Dev As R. Cunning- 
4 ham, H. E. Read, and H. Piers. 


KE The President made some remarks on the papers which 
had been presented during the last session. A noteworthy 
feature had been the course of popular lectures; while there had 
been but few original papers, the preparation of which is the 
chief aim of the Society. 


The Recording Secretary referred to the death of two 
_ members during the year: Dr. Frank Woodbury had passed 
"away on 3rd February, and a minute of regret at his decease 
was passed on 13th February. The Rev. Edward Henry Ball, 
_D.C.L., a member of the Institute since 1871, had died at 
"Chester, N. S., on 11th April, 1922, and the Sheeethoy gave a 
brief sketch Be. his life and of his sii of our provincial flora a 
_ number of years ago. 
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The Treasurer, D. J. Matueson, presented his annual 
report, dated 17th November, showing that the receipts were 
$1,974.16; the expenditures, $875.70; balance on hand (in 
‘current account), $1,098.46; and the balance at credit of reserve 
fund, $138.41; while the permanent endowment fund is $1,500. 
It was pointed out that there is chargeable against the balance, 
the cost of printing the Transactions, vol. 15, part 2; and sub- 


a 


sequent parts 3 and 4. The report was received and adopted. 


The Librarian’s report was presented by Mr. Piers, show- 
ing that !,077 books and pamphlets had ben received during 
the year 1921. The total number of books and pamphlets — 
received by the Provincial Science Library, with which that of 
this Institute is incorporated, during 1921, was 1,407. The 
total number in the Science Library on 3lst December, 1921, 
was 65,457. Of these, 48,125 belong tothe Institute, and 17,332 
to the Science Library proper. 117 books were borrowed in 
1921, besides those consulted in the library. No binding or 
purchasing has been done by the library directly, there being 
no money grant at its disposal since 1907. The report was 
received and adopted. 


Officers for the ensuing year (1922-23), were elected as 
follows: 


President,—Pror. CarLeton Bett Nickerson, M. A., ex 
oficio F. R. M.S. 

First Vice-President,—Pror. Joun Hamitton LANE JouN- 
stone, M.Sc;, Ph.D., MBE. 

Second Vice-President,—STEPHEN Gatway RirtcutE, B. A., 
D. M. D. 

Trecsurer.—Donatp J. Matueson, B. Sc. 

Corresponding Secretary,—Pror. DonaLp SUTHERLAND Mc- 
Intosu, M. Sc. 

Recording Secretary and Librarian,x—Harry Piers. 

Councillors without office-—ALEXANDER Howarp MacKay, 
LL. D., F. R. S. C.; Pror. Davin Fraser HArRis, 
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Bios Dede FR: SS. E. anpeC.>. E.. Cursimy-As- 
LEN; Pror. JaMeEs ArTHUuR Dawson, Ph. D.; Pror. 
Apert G. NiéHoxiis, M.D D.Sc, FAR S)C. Pror. 


Huca Puitie Beit, M. Sc.; and Joun STANLEY 
Baenatt, D. D. S. 


A committee on popular lectures was appointed as follows: 


“Dr. Harris, Dr. Cameron, and Dr. RitcuHie. 


The chair was taken by the, new President, who thanked 
the Institute for the honour done him. 


A vote of thanks was presented to the retiring president 
for the able manner in which he had filled the chair during his 
term of office. 


First Orpinary MEETING. 


Physiological Lecture Room, Dalhousie College, Halifax; 
Sth January, 1923. 


Tue PReEsIDENT, Pror. NICKERSON, in the chair. 


It was reported that at the council meeting of Ist Novem- 
ber, Cuartes E. W. Dopwe.t, C. E., of Halifax, had been 
elected an ordinary member, and Ltoyp A. Munro, M. A., of 
Montreal, an associate member; and at the council meeting 
of 30th November, the following were elected ordinary members: 
Por. W.-G. Harpy, B. Sc., Pror. H. §. Kine, Mrs. H. S. 
Kine, and H. L. ScammeE zt, all of Halifax. 

Pror. Hueu P. Bett, M. Sc., Dalhousie University, read 
a paper on “The Rusts of the Balsam Fir,” illustrated by lan- 
tern slides. The subject was discussed by the PresipENnT, Dr. 
A. H. MacKay, and others. 

Tue PresipEnT read a paper by Liroyp A. Munro, M.A., 
of Montreal, on “‘A Study of Molybdenum Blue.” The paper 
was discussed by Dr. MacKay, and others. 


Harry Piers read a paper on the “Accidental Occurrence 


in Nova Scotia of the Rock Ptarmigan (Lagopus rupestris 
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welchi or L. ruspestris rupestris); with remarks on the status of 
L. welchi as a specific name.’ The subject was discussed by 
Dr. MacKay, Dr. Cameron, and Dr. Dawson. 


Tue PRESIDENT announced that arrangements had been 
made for a course of popular lectures during the session. 


First Poputar LECTURE 


Chemistry Lecture Room, Dalhousie College, Halifax, 
29th January, 1923. 


Tue PresipENT, Pror. NicKErsoN, in the chair, and many 
members and their friends in attendance. 

Pror. Watter P. Copp, B. Sc., Dalhousie University, 
delivered an interesting popular lecture on ““The Quebec Bridge,” 
illustrated by lantern slides. 


Seconp PopuLtar LECTURE 


Physiological Lecture Room, Dalhousie College, Halifax, 
26th February, 1923. 

THe PrestipENT, Pror. Nickerson, in the chair, and 
about fifty persons present. 

It was announced that A. C. McLatcuy, Halifax, had been 
elected an ordinary member on 2nd February. 

Pror. Joun Cameron, M. D., D. Sc., F. R. SS. E. & C., 
Dalhousie University, delivered an interesting popular lecture 
on ‘‘Races that Dwell above the Clouds,” with lantern illustra- 
tions. He dealt with the inhabitants of Tibet, Bhutan, and 
ancient Peru. 


Tuirp PorpuLar LECTURE 


Chemical Lecture Room, Dalhousie College, Halifax, 
28th March, 1923. 


Tue PresipenT, Pror. Nickerson, in the chair. 
Pror. Donatp S. McIntosu, M. Sc., of Dalhousie Univer- 
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sity, delivered an instructive popular lecture on ‘‘Weather in 
the Belt of Cyclonic Storms,” illustrated by lantern slides. 


SECOND OrpiInARyY MEETING 
Physiological Lecture Room, Dalhousie College, Halifax, 
16th April, 1923. 


THE PresiIDENT, Pror. Nickerson, in the chair. 


THE PResIDENT read a paper on “A Modification of the 
Procedure for the Qualitative Separation of the Metals of the 
Alkaline Earth Group.” 

A paper by Pror. T. L. Watxer, Pu. D., Director of the 
Royal Ontario Museum of Mineralogy, Toronto, on ‘The 
Nature of Louisite,’ was read by Mr. Piers, in the absence of 
the author. The subject was discussed by Pror. D. S. Mc- 
Intosu, Pror. H. S. Kinc, E. W. Topp, H. Piers, Pror. Nicx- 
ERSON, Dr. JounstToneE, and D. J. MatTueson. 


Fourtu PopuLar LECTURE 


Phystological Lecture Room, Dalhousie College, Halifax, 
30th April, 1923. 


Tue PrestpENnT, Pror. NicKErsow, in the chair, and about 
thirty persons present. 


Pror. J. A. Dawson, Pu. D., Dalhousie University, de- 
livered an interesting popular lecture on “In-Breeding and 
Out-Breeding,” illustrated by lantern slides. The subject was 
discussed by the Prestpent, Dr. MacKay, Dr. Bronson, 
Dr. Cameron, Dr. CunnincHam, Dr. JounsTone, and H. H 
Buots. 


FirtH Poputar Lecture 
Physiological Lecture Room, Dalhousie College, Halifax, 
16th May, 1923. 
Tue PrestpENnT, Pror. Nickerson, in the chair, and about 
fifty persons present. 
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Dr. J. CAMERON, was appointed delegate to represent the 
Institute at the Meeting of the Roya. Society or CANaDaA. 

It was reported that Prof. W. F. McKniaut, N. S. Techni- 
eal College, Halifax, had been elected an ordinary member on 
4th May. 

Pror. D. Fraser Harris;.M. D3\D. Sc.; FR See 
C., delivered an interesting and instructive popular lecture on 
“What Seeing Means,” illustrated by lantern slides. The 
audience then adjourned to the physiological laboratory where 
preparations of parts of the eye were shown under the micro- 
scope. 


Tuirp Orpinary MEETING 


Physiological Lecture Room, Dalhousie College, Halifax, 
21st May, 1923. 


Tue PRESIDENT, Pror. Nickerson, in the chair. 


The Following papers were then read: 


(1.) A Procedure for the Qualitative Analysis of the group 
Magnesium, Potassium, and Sodium, by Pror. Haroip S. ~ 
Kinc, Dalhousie University. Discussed by the PresipEnT, 
Dr. Jounstone, Mr. Topp, and Mr. Piers. 


(2.) The Electrical. Conductivity of -Calcite.” Bye Wien 
Jackson, M. A., Dalhousie University. Discussed by Dr. 
Jounstone, the PresipenT, and Mr. Topp. 


(3.) A Scheelite (Tungsten-bearing) Deposit recently 
discovered at Lower Sackville, Halifax County. By Harry 
Piers. Discussed by Dr. Jonnstone, Mr. Topp, and F. W. 
Dixon. 

(4.) Phenological Observations, Nova Scotia, 1922. By 
A. H. MacKay, LL. D., F. R. S. C., Superintendent of Edu 


cation. 


Harry Prers, 
Recording Secretary. 
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Nova Scotian Institute of Srirvure 


SESSION OF - 1923-1924 
(Vol. XVI., Part 2). 


SixTy-SECOND ANNUAL Business MEETING 


Physiological Lecture Room, Dalhousie College, Carleton Street, 


_ Halifax, 14th November, 1923. 


Tue PresipENT, Pror. CAarLeToN Bett NICKERSON, 
in the chair. Other members present: D. J. Matheson, 
Prof. D. 8. McIntosh, Dr. A. H. MacKay, Dr. A. G. Nicholls, 
Dr. John Cameron, E..W. Todd, Prof. H. S. King, Prof. W. P. 
Copp, Prof. W. F. McKnight and H. Piers. 


The President delivered a short opening address, in which 
he dealt with the welfare of the society and the increasing diffi- 
culty of obtaining original papers. 


The Treasurer’s report was presented by Mr. Matheson, 

showing that the receipts of the year ended 14th November, 

_ were $1,748.10; the expenditures, $109.02; and the balance on 

hand, in current account, $1,639.08; while the reserve fund 
balance was $156.55.—The report was received and adopted. 


The Librarians report was presented by Mr. Piers, showing 
_ that 1,466 books and pamphlets had been received through the 
~ exchange list during 1922. The total number of books and pam- 
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phlets received by the Provincial Science Library (with which 
that of the Institute is incorporated) during 1922, was 1,707. 


_ The total number in the Science Library on 31st December, 1922, 
‘was 67,164. Of these, 49,591 (about 74 per cent.) belong.to 


the Institute, and 17,573 to the Science’ Library proper. 138 
books were borrowed, besides those consulted in the Library. 
No binding or er aeige has been done, there having been 


no money grant available for the library since 1907.—The 


report was received and adopted. 


It was reported that J. B. Fielding, Halifax, had been elect- . 


eda member on 2nd October. 


It was resolved that a course of popular lectures be again 


~ given during this session. 


Officers for the ensuing year (1923-24) were elected as. 
_ follows: f 


President,—Pror. Carteton Beiz Nickerson, M. A, 


ex-officio FoR, M.S: 


First Vice-President,—Pror. Joun Hamitton Lane Joun- | 


stonE, M.Sc., Ph.D., M.B.E. 


Second Vice-President,—Pror. ALBERT G. Nicmcurey Meu 


Ds Broc..- Poon. 


Treasurer,—Dona.p J. Matueson, B.Sc. 


Corresponding Secretary,—Pror. Donatv S. MclIntosn, — 


M.Sc. 


Recording Secretary and Librarian,—Harry Piers. 


Councillors without office —A. H. MacKay, Lu.D., F. R. — 
S. C.; Pror.' D. Fraser Harris, M.Ds, D.Sc., E.R 
SS. E. and C.; Pror..Hucu P. Beri, M.Se.; STEP= 4 


HEN G. Rircuiz, D.M.D.; Pror. Howarp L. Bron- 
son, Ph.D., F.R.S.C.; Pier Harotp S. Kine, B. A. 
and Frank W. Ryan, D.D.S, 


Auditors,—P. R. Cotpitr and E, C. Auien. 
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PROCEEDINGS IX 


First OripNAryY.- MEETING 


Physiological Le®ture Room, Medical Science Building, Dalhousie 
College, Halifax, 14th January, 1924 


THe PresipENT, Pror. Nickerson, in the chair. 


: 


A paper, entitled “A Nova Scotian Lire TaBte,” was 
. read by Dr. Arruur C. Jost, Provincial Health Officer, Halifax. 


First Pari LAR LECTURE 


Physiologica Lecture Room, Medical Science Building, Hanfie 
28th January, 1924 


Tue PRESIDENT, ProrF. NICEEBSON,;' in the chair, ed about 
thirty persons present. 


Nature Hrxine,”’—The subject was discussed by the Prest- 
DENT, Dr. Ritcuiet, Pror. Kine, Dr. Jounsrone, Mr. Prers, 


rea hE ee eae eee 


and Mr. app: 
ee Pee ee | 


at sit Seconp PopuLar LECTURE 


a “Mr. Feinpinc, Miss Mary Fiercuer, Mrs. W. L. Pazyanr, 


: Physiological Lecture Room, Medical-Science Building, Halifax, 
25th February, 1924. 


Tue Presipent, Pror. Nickerson, in the chair. 


Pror. Doucias McIntrosu, D.Sc., Dalhousie University, 
delivered a popular lecture on ““THe AGE or THE Eartu.” 


a 


ay e - 
i ‘Toirp PopuLar LECTURE 


Physiological Lecture Room, Medical Science Building, Halifax, 
~ 31st March, 1924. 


Tue PresipEnT, Pror. NicKEersoN, in the chair. 
: Dr. StepHen G. Ritcuie, delivered a Bepuler lecture on 


“Musica Sounps, THEIR NaTuRE AND Qua ity,”’ illustrated 
by lantern slides. 


E. Cuestey ALLEN, Superintendent of the School for the_ 
Blind, delivered a popular lecture, entitled ‘““THe Lure oF. 
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SEconD OrpinaryY MEETING 


Physiological Lecture Room, Medical Science Byilding, Halifax, 
| alst April, 1924. 


THE PresipENT, Pror. Nickerson, in the chair. 


In the absence of the author, Mr. Prers read a paper by 
FrepERICK C. CuHurRcHILL, Los Angeles, Cal., on “RECENT 
CHANGES IN THE Coast LINE IN THE County oF Kino@’s, N.S.” 
The subject was discussed by Pror. D. S. McInrosu, Mr. 
Piers, Dr. D. McIntrosu, THE PREsIDENT, and Dr. CAMERON. 

Pror. Harotp S. Kino, B.A.,‘Dalhousie University, read 
a paper on a “‘MopiFricaTION oF THE ApAMS MeEtTuHOD oF PRE- 
PARING ALkyL lopipEs.’”—The subject was discussed by the 
PresipEnT, Dr. D. MclIntosu, Dr. Bronson, and Dr. 
RItTcHIE.. 


FourtH PopuLar LECTURE 


Assembly Hall, N. S. Technical College, Halifax, 
emma sth Apr, 1924. 


Tue PresipENT, Pror. Nickerson, in the chair, and about 
eighty persons present. 


Pror. M. F. Bancrorr, Acadia University, delivenddta 
popular lecture on ‘‘S1iGHT-SEEING AT BANFF AND LAKE LovuisE,” 
illustrated by coloured lantern slides and motion-pictures. 
A vote of thanks was presented to Prof. Bancroft. 


/ 


Tuirp Oripnary MEETING 
1 


Physiological Lecture Room, Medical Science Building, Halifax, 
14th May, 1924 


Tue PresipENnT, Pror. Nickerson, in the chair. 


In relation to Mr. Cuurcuri’s paper of 21st April, Dr. 
D. McInrosu made some additional remarks on the progress 
of erosion on the coast of Yorkshire, England, and at Heligo- 
land. 


: 
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Pror. Douctas MclInrosu, D.Sc., read a paper on “‘Ox- 
onium Compounps.”’—The subject was discussed by the Pres- 
IDENT, Dr. JoHNsTONE, and Mr. Topp. 


Dr. A. H. MacKay presented a paper on ‘‘PHENOLOGICAL 
Osservations, Nova Scotia, ror 1923.”—The subject was 
discussed by the PresipENT, Dr. Jounstrone, and Mr. Topp. 


Harry Piers, curator of the Provincial Museum, present- 
ed a paper on “Coregonus labradoricus, an interesting addi- 
tion to the Freshwater Fish Fauna of Nova Scotia.’”-—The sub- 
ject was discussed by the PresipentT, Dr. McInTosu, and Dr. 
JOHNSTONE. 


A committee on popular lectures was appointed as fol- 
lows: Dr. Nicuo.tis, Dr. Ritcuie, Dr. JonnstTone, and Pror. 
BELL, with power to add to their number. 


FirtH Popuitar LecTuRE 


Physiological Lecture Room, Medical Science Building, Halifax, 


27th May, 1924 


Tue Presipent, Pror. Nickerson, in the chair, and 
fourteen members present. 


J. B. Feripinc, Halifax, delivered a popular lecture on 
“The Biology of the Pearly Mussel and its Ultimate use in the 


- Button Trade,” illustrated by lantern slides. 


a eS 


_ A vote of thanks was presented to Mr. FEILpINe. 


Harry PIeErs, 
Recording Secretary. 
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PROCEEDINGS 


OF THE 


Nova Scotian Institute of Srieuce 


SESSION OF 1924-1925 
(Vou. xvi. Parr 3) 


63rp ANNUAL Business MEETING 


Physiological Lecture Room, Dalhousie College, Halifax, 
12th November, 1924 


Tue PresipenT, Pror. C. B. Nickerson, in the chair. 

Other members present: Dr. J. H. L. Johnstone, D. J. 
Matheson, Prof. D. S. McIntosh, Dr. As H. MacKay, Dr. S. G. 
Ritchie, Dr. H. L. Bronson, Prof. H. S. King, P. R. Colpitt, 
E. W. Todd, Prof. W. P. Copp, Dr. D. McIntosh, Prof. J. N. 
Gowanloch and H. Piers. 


The President, in his opening remarks, gave brief sketches 
of the lives of three members who had died during the year, 
namely, Donald M. Fergusson, a former president of the Institute, 
Dr. F. W. Dobson, and Dr. Frank W. Ryan, the last of whom had 
been a member of council. He also reviewed the activities of the 
' society during the past session. The full address is appended 
to the Proceedings at page xviltl. 


The Treasurer’s report was presented by D. J. MaTueEson, 
showing the receipts for the year were $2,274.58; the expendi- 
tures, $1,596.93; balance in hand (in current account), $677.65; 
and the balance at credit of reserve fund, $151.09; while the 
permanent endowment fund is $1,500.00. The report was 
received and adopted. 


The Librarian’s report was presented by Mr. Piers, show- 
ing that 1,253 books and pamphlets had been received through 
the exchange-list in 1923; and 1,087 have been received during 
the nine months, Jan. to Sept., 1924. The total number of books 
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and pamphlets received by the entire Provincial Science Lib- 
rary (with which that of the Institute is incorporated) during 


1923, was 1,428. The total number in the Science Library 


on 31st Dec., 1923, was 68,592. Of these, 50,844 (about 74%) 
belong to the Institute, and 17,748 to the Science Library proper. 
101 books were borrowed in 1923, besides those consulted in-the 
library. No binding or purchasing has been done, there being 
no money grant available for that purpose since 1907. The 
report was received and adopted. 


The Corresponding Secretary, Pror. McIntTosu, reported 
on his work during the year; as well as did Dr. MacKay on 
progress in publishing the Transactions. 


It was decided that the popular lectures be continued 
during the present session. 


It was reported that Dr. A. C. Jost, Halifax, nee been 


elected an ordinary member on 30th June. 


On motion of Mr. Piers and Dr. Bronson, the Council. 


was recommended to elect as a corresponding member, Dr. 
Davip Fraser Harris, The Aggons, Dane Hill, Sussex, Eng., 
a former president of the society. 


The Recording Secretary was directed to send letters of 
condolence to the families of deceased members, D. M. Fer- 
Gcusson, Dr. F. W. Dosson and Dr. F. W. Ryan, of whose 
deaths this Institute learns with deep regret. 


Officers for the ensuing year (1924-25) were elected as 
follows :— 


President—StTEPHEN Gatway Rirtcuie, B. A., D. M. Ds 
ex officio F. R. M. S. 


First Vice-President—Pror. J. H. L. Jonnstone, Pu. D., 
M. B. E. 


Second Vice-President—Pror. A. G. Nicuouiis, M. D., 
DiSc., <1. aoa 


Treasurer—D. J. Matueson, B. Sc, 


: 
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Corresponding Secretary—Pror. D. S. McIntrosu, M. Sc. 
Recording Secretary and Librarian—Harry Piers. 


Councillors without Office— A. H. MacKay, LL.D., F.R. 
pat. -PRror, H..P. Bett,.M.Sc.; ~ Pror. H:)S. Kane: 
: Pror. J. Cameron, M. D., D. Scs F.R.S. C. & E. 
‘ _ ©. C. Forwarp; Pror. D. McIntrosu, Pu.D., and 
Pror. C. B. Nickerson, M. A. 
Auditors—P. R. Coupitt and Pror. W. P. Copp. 
On motion a vote of thanks was presented to the retiring 
President, Pror. Nickerson, for the able manner in which he 
_ had filled the chair during his term of office. 


First Orpinary MEETING 


Physiological Lecture Room, Dalhousie College, Halifax, 
8th December, 1924. 


3 The President, Dr. Ritcute in the chair. 


It was reported that Dr. Davip Fraser Harris had been 
_ elected a corresponding member on 2nd December. 


-_- Pror. Harotp S. Kinc, Dalhousie University, read a paper 
on “The Action of Aqueous Ammonia on Mercurous Chloride.” 
5, The subject was discussed by Pror. Nickerson, Mr. Topp, 
~ Dr. D. McIntosu, Dr. Ritcuie and Dr. Bronson. 
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First Poputar LECTURE 


Physics Lecture Room, Dalhousie College, Studley, Halifax, 
26th January, 1925. 


The President, Dr. Ritcure, in the chair. 

Pror. H. L. Bronson, Pu. D., delivered a lecture, illustrated 
by experimental demonstrations, entitled “Elementary Dis- 
cussion of Waves and Radiant Energy,” it being the first of a 
series of four popular addresses on Radio Telephony arranged 
for the session. The subject was discussed by Dr. MacKay, 
-P.R. Coxpitt, Pror. Copp and the PRESIDENT. 


ee 
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Stconp Orpinary MEETING 


Physiological Lecture Room, Dalhousie College, Halifax, 
16th February, 1925. 


The President, Dr. Ritcuie, in the chair. 


On motion of Mr. Piers and Pror. McIntTosu, it was 
resolved that the Institute learns with very deep regret of the 
death of its corresponding member, Pror. Lorine W. Bal ey, 
Pu. D., LL. D., F.R.S.C., which took place at Fredemcton; 
N. B., on 10th January; and of its associate member, Dr. 
Exrias Nicnouas Payzant, M. D., at Wolfville, N. S., on 22nd 
of the same month; and desires to express to the members of 
their families its sympathy in their bereavement. 


No paper was read. 


SECOND PopuLar LECTURE 


Physics Lecture Room, Dalhousie College, Studley, Halifax, 
23rd February, 1925. 


The President, Dr. Ritcure, in the chair. 


Pror. J. H. L. Jounstrong, Pu. D., of Dalhousie University, 
delivered the second of the series of lectures on Radio Tele- 
phony, the subject being ‘“The Production, Transmission and 
Detection of Wireless Waves.’ ‘The lecture was illustrated by 
experiments and lantern slides. 


Tuirp Poputar LecTURE 
Physics Lecture Room, Dalhousie College, Studley, Halifax, 
30th March, 1925. 


The President, Dr. Ritcuie, in the chair. 

Artuur Wittarp Greic, A.R.R.L., delivered the third 
lecture on Radio Telephony, his subject being “Short Wave 
Transmission.” The lecture was illustrated by experiments, 
including a demonstration of the method of measuring short 
radio waves. 
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FourtH Poputar LECTURE 


Physics Lecture Room, Dalhousie College, Studley, Halifax, 
27th April, 1925 


The President, Dr. Ritcuie, in the chair. 
T. W. Murray, A. R.R.L., superintendent of the Halifax 


Radio Station, delivered the concluding lecture of the series on 
Radio Telephony, the subject being ‘“Transatlantic Reception 
and Dispersal of News Traffic.” 


Tuirp Orpinary MEETING 


Physiological Lecture Room, Dalhousie College, Halifax, 
11th May, 1925. 


The President, Dr. Ritcuie, in the chair. 


It was reported that the following gentlemen had been 
elected ordinary members on 26th February: Pror. O. S. GrpBs, 
 Pror. E. Gorpon Younc, Pror. Boris Baspxin and N. B. 
_ Dreyer, all of Dalhousie College; Mayor WiLiti1am CoarTEs 
_ Borretr, of Dartmouth, and Artur Wiv.iarp Greic and 
_ Georce A. Sanpoz, of Halifax. 


‘A committee on popular lectures was appointed, consisting 
of Dr. Nicuouts, Pror. Younc and Pror. BELL, with power to 
? add to the number, in order that it might arrange and carry out a 
q series of popular lectures on biological subjects for next year’s 
- session. 


a 


The following papers were read by title:— 

: “On the Action of Potassium Hydroxide on Aromatic 
_ Aldehydes,” by Keirn Huestis Butter. 

“Observations on the Physiology of Gyrodactylus, a 
_ parasite of fish,” by Pror. J. N. Gowan tocu. 

“Intertidal Behaviour of Buccinum undatum,’ by Pror. 
- Gowantocu. 


Harry PIers, 


Recording secretary. 
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XVIII PROCEEDINGS 
ANNUAL PRESIDENTIAL ADDRESS 


Pror. C. B. Nickerson, M. A. 
(12 Nov., 1924) 


Fellow Members of the Institute, Ladies and Gentlemen:— 


The item of business on the agenda card which calls for 
“Opening Remarks by the President,’ should properly mark, 
I think, the close of the Institute year for 1923-24. Before en- 
tering upon our new session, with its new officers, new plans, 
etc., I can perhaps best utilize the very few minutes which I 
have allotted to myself in briefly reviewing the work of the 
past year. 

That review must unfortunately, include the mention of 
the loss by death of three of our members. 

Mr. Donatp MacEacuHern Fercusson, F. ©. S., was 
born in the island of Colonsay, Scotland, in 1869, but spent the 
greater part of his childhood and youth in Greenock, receiving 
his training as a chemist in the laboratory cf \’essrs. MacGowan 
& Biggart, public analysts. He came to Halifax, Nova Seotia, 


in March, 1890, as chief chemist for the Acadia Sugar Refining — 
~Co., which position he held until October, 1920. He resigned 


then as he was not in good health and took the easier position 
as assistant in the Government laboratory in Halifax, where 
he stayed for five months, after which he and his family went 
to Vancouver, British Columbia. He was elected a member 


of the Nova Scotian Institute of Science on the 5th of January, — 


1909. Later he became a life member and was president from 


November, 1912 to October, 1915. During 1903 and 1904 he © 


was a special student in biology at Dalhousie and was for some 
years an enthusiastic member of the Journal Club formed by 


the late Professor Eben. MacKay among chemists in Halifax — 
and Dartmouth. He was well known in musical circles in 
Halifax and Dartmouth, where he played the double-bass in — 


the Philharmonic Orchestra and was for about fifteen years choir- 


master of St. James’s Presbyterian Church, Dartmouth. It — 


was hoped the change to Vancouver would improve his health, 
but he gradually failed and died, April 15, 1924. 
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Mr. Fergusson although for many years engaged in the 
routine work of an industrial laboratory, never allowed himself 
to fall into the rut to which work of that kind is so apt to lead. 

On the contrary, by every means within his power, he kept his 
scientific interests sharpened and whenever recent advances 
in chemistry and_physics were discussed at our meetings here 

-or in the Journal Club at Dalhousie, we could always depend 
on Mr. Fergusson to take an active part. 

A pleasing personality combined with a bright sense of 
humor made him a delightful friend, and I am sure that the 

- members of the Institute who knew him, must feel in his death 
a keen sense of personal loss. 


During the late summer, the Institute again suffered a loss 
in the death of F. W. Dosson, D.D.S., who joined as an or- 
dinary member in March 1922. Dr. Dobson being a recent 
_ member, had not entered into any of the activities of the society, 
_ but his expressed interest in scientific work, and in the wel- 
fare of Nova Scotia, would undoubtedly have led him to do so 
~hadhelived. I had only a slight acquaintance with Dr. Dobson 
% and I am therefore unable to speak more intimately of his 


- life and work outside of the Institute. 


: In the sudden and unexpected death of Franx W. Ryan, 
‘D.D.S., on the 17th of October, the Institute also lost a anedl 
friend gas member. Dr. Ryan was born in New Brunswick 
-in- 1860, and since 1900 he had been a well-known dentist in 
this city. He became interested in the. Nova Scotian Institute 
of Science and joined as an ordinary member in Nov. 1919, 
and at our last annual meeting was elected a member of the 
“Council. Dr. Ryan at the time of his death was Dean of the 
Dental Faculty of Dalhousie University, and also Professor 
of Operative and Dental Surgery. No sketch of Dr. Ryan’s 
life and work could be adequate which did not recall his per- 
‘sonality. Always genial and sympathetic, his work both as 
an educator and a member of the Institute’s council, will make 
his name to be long remembered by the members of this society. 
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During the past year, 6 original papers were read before 
the Institute. These papers are all now, I believe, in the pro- 
cess of being published. For a number of years, the society 
has been much behind-hand in this matter of publication and I 
happen to know that this delay has prevented us from getting 
several important papers. ‘This is unfortunate, but we cannot 
blame those who wish the account of an original work to appear 
at the earliest possible date, since credit for priority in such 
matters is reckoned from the actual date of publication. We 
understand of course, that increased costs during the war and 
after, havenecessarily made the publication problem a difficult 
one for us. I am glad to say, however, that at present our 
printing is much more nearly up to date than it has been for 
seven or eight years. 

For several winters past as you know, the Institute has 
been conducting a series of so-called Popular Lectures. The 
original intention in holding these lectures was, I believe, first, 
to attempt to attract those people to our meetings who have 
a general interest in scientific subjects, but who are not suffi- 
ciently familiar with the details of any one subject to benefit 
by attending our regular meetings. Another reason was, and 
I should perhaps say this in confidence, to advertise the In- 
stitute of Science. I think that most of us will admit that 
these lectures have done something, at least, toward the ac- 
complishment of both purposes. The results have been rather 
discouraging at times but I am quite certain that the general 


interest in these lectures is on the increase. There is, of course, - 


much to be done in the matter of working out a more satis- 


factory scheme for advertising the lectures , arrangements — 
of a program, etc., and these are problems which should be 


discussed and disposed of at this meeting. 


In closing, I wish to thank the members of this society 
and in particular, the members of the Institute’s council for their 


help and co-operation in carrying on my work as President 
for the past two years. 
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Vou. xvi, Part 4 


64TH ANNUAL Business MEETING 


Physiological Lecture Room, Dalhousie University, Halifax 
; 14th October, 1925 


> 


Tue Presipent, Dr. StepHEN G. Rircuig, in the chair. 


Other members present: Dr. J. H. L. Johnstone, Dr. A. G. 
Nicholls, D. J. Matheson, Prof. D. .S McIntosh, Dr. A. H. 


Siviackay, Prof. H. S. King, Prof. D. McIntosh, Prof. C. B. 


Nickerson, Dr. G. H. Henderson, Prof. W. P. Copp, Mr. Scam- 


~mell, Prof. E. G. Young, Prof. O. S. Gibbs, and H. Piers. 


The Presidential Address was delivered by Dr. STEPHEN 


~G. Ritcuiz, which will be found in full at the end of the 
Proceedings, page xxvii 


The Treasurer’s report was presented by D. J. Matueson, 


showing that the receipts for the year ended 14th Oct., 1925, 
were $1,328.40; the expenditures $25.50; balance in hard (in 
current amount), $1302.90; and balance at credit of reserve 
fund, $165.92. The report was received and adopted. It was 
pointed out that there was chargeable against the balance, the 


P 


cost of three partsofthe Transactions which arein the printer’s 


hands. 
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The Librarian’s report was presented by Mr. Piers, 
showing that 1,485 books and pamphlets had been received 


» idle 0 toe Real + 
, mn , 
A 


ve Ae 


i 


XXII PROCEEDINGS 


through the exchange list during the year 1924; and 1,142 have 
been received during the nine months, January to September, 
1925. The total number of books and pamphlets received by 
_ the entire Provincial Science Library (with which that of the 
Institute is incorporated) during the year 1924, was 1,642. The 
total number in the Science Library on 31st December, 1924, was 
70,234. Of these, 52,329 (about 75 per cent.) belong to the 
Institute and 17,905 to the Science Library proper. ‘108 books 
were borrowed in 1924, besides those consulted in the library. 
No binding or purchasing has been done, there being no grant 
at its disposal since 1907. The report was received and adopted. 


Dr. NicHo.tis reported from the Popular Lectures Com- 
mittee. It suggested two alternatives: (1) a series of four lec- 
tures, or (2) an exhibit which would interest the public in the 
development of science. The committee was instructed to as- 
certain if it would be possible to have two or three popular 
lectures on biological subjects, with the addition of the exhibition 
referred to. 

Reference was made to the loss the society had sustained 
through the death, during the past year, of three members, Pror. _ 
L. W. Baitey, Pu. D., of Fredericton; Dr. E. N. Payzant, of J 
Wolfville, and Sir Cuaries Freperick Fraser, of Halifax. 

It was announced that Rev. BroTHEer WiLu1AM B. Cornea, 
of St. Mary’s College, Halifax, had been elected an ordinary 
member on Ist October. 

Officers for the ensuing year (1925-6) were elected as 
follows: 


President—STEPHEN Gatway Rirtcuiz, B. A., D. M. D., 
ex officio F. R. M. S. 


First Vice-President—Pror. Joun Hamitton LANE JOHNSTONE, 
Ph.D...) VM. Bee. 


Second Vice-President—Pror. AtBert G. Nicuouis, M. D., 
D, Sta F, R28 oe 


Treasurer— Donatrp J. Marueson, B. Sc. 
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Corresponding Secretary—Pror. Donatp S. MclInrosx, 
M. Sc. 

Recording Secretary and Librarian—Harry Piers. 

Councillors without office—ALexanver H. MacKay, LL. D., 
F. R. S. C.; Pror. Haroup S. Kinc; Pror. Doveras 
McIntosu, Ph. D.; Pror. Carterton B. Nicxerson, 
M. A.; Pror. Georce H. Henperson, Ph. D.; Pror. 
O. S. Gipss, and Pror. E. Gorpon Youn. 

Auditors—Parxer R. Coxipitr and Pror. W. P. Copp. 


First Orpinary MEETING 


Physiological Lecture Room, Dalhousie University, Halifax, 
16th November, 1925 


THE PrestDENT, Dr. S. G. Rircuieg, in the chair. 


Pror. Donatp S. McInrosu presented a paper entitled 
“Notes on an Esker in the Interior of Digby County, N. S.” 


SeconD Orpinary MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
14th December, 1925 


Tue PresipEntT, Dr. S. G. Ritcuie, in the chair. 


It was reported that the following had been elected mem- 
bers on 3rd December: FE. A. Smitn, E. E. , Pu. D., F. P.5S., 
Secaucus, New Jersey, U.S. A. (Associate); Wiiiiam W. Pace, 
Halifax (Ordinary), and Georce C. Lawrence, B. Sc., Dalhousie 
College, Halifax (Ordinary). 

A paper was read by Miss Marcaret F. McCurpy, M. Sc., 
entitled ‘“‘Notes on the Reduction of Potassium Platinic 
Chloride.” The subject was discussed by Dr. D. MclInrosu, 
Dr. H. R. Cureman, Pror. Kinc, Dr. Jounstone and Mr. 
Topp. 
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H. Ritcuie Cuipman, Pu. D., read a paper entitled “Notes 
on the Devitrification of an Old Glass.” The subject was dis- 
cussed by Dr. Younc, Dr. E. Wuyrte, Pror. D. S. McIntosu, 
Pror. Nickerson, Dr. D. McIntrosu, Dr. HENDERSON, PRor. 
Kine, Dr. Jounstone and the PRESIDENT. 


E. W. Topp, B. A., Dalhousie University, read a paper on 
“Some Qualitative Tests for Methyl Alcohol.” The subject 
was discussed by Dr. D. McInrosu, Pror. Nickerson, Dr. 
MacKay, Dr. CuipmMan, Pror. Kine and Dr. Youne. 


Tuirp OrpINnARY MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
18th January, 1926 


Tue Presipent, Dr. S. G. Rircur, in the chair. 


It was announced that Dr. J. D. Forbes, Atlantic Experi- 
ment Station for Fisheries, Halifax, had been elected an ordinary 
member on the 12th inst. 


The PresipEntT stated that the members of the Institute had 
on the 7th inst., presented a piece of plate to Mr. and Mrs. 
Harry Piers on the occasion of the twenty-fifth anniversary of 
their marriage, and he read a letter from Mrs. Piers expressing, 
on the part of herself and Mr. Piers, their very deep appreciation 
of the kindness of the society in making the presentation and of 
the accompanying good wishes. Mr. Piers also personally ex- 
pressed his thanks to the meeting. 


On motion of Mr. Piers and Dr. MacKay, it was resolved 
that the Institute learns with deep regret of the death at Mont- 
real on the 9th of January, 1926, of its former President, Martin — 
Murphy, C. E., D. Sc., D. S. O.,and desires to express its sym- © 
pathy to the bereaved family. 


A discussion took place regarding a new policy for the In- 
stitute; and it was resolved that the matter be left to the council, 
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in order that it might draft a notice to the members, re- 
questing them to bring before the society the results of all scienti- 
fic work they might be engaged upon, to be published in 
abstract or in some cases in full. 

The following papers were read: 

(1) Hydrogen in Cathode Zinc—By W. Roy Etuiot, B. 
A., Dalhousie Univ. The subject was discussed by Dr. JoHn- 
_ STONE. 

(2) Negative Geotropy of the ~Periwinkle—By  F. 
Rowatp Hayes, Dalhousie Univ. The subject was discussed 
by Dr. MacKay, Mr. Piers and Pror. GowaN.Locu. 

-- (3) On the Radium Content of Some Nova Scotian 
Minerals—By Cart C. Kenty,M. Sc., Dalhousie Univ. The 
paper was discussed by Mr. Piers and Dr. HENDERSON. 


FourtH Orpinary MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
25th February, 1926 


Tue Presipent, Dr. Rircuie, in the chair. 


The committee on popular lectures reported that it was try- 
ing to arrange for an exhibition of interesting scientific material 
to be held, if possible, in April. 

Pror. Harorp S. Kine presented a paper entitled “Note 
on a Simple Still for the Preparation of Pure Water.” The sub- 
ject was discussed by Dr. Bronson, Dr. MacKay amd Mr. 
Piers. 

K. L. Dawson, A. M. E. I. C., of the N. S. Tramways and 
Power Co., Halifax, read a paper on ‘““The Removal of Carbon 
Disulphide from Coal Gas in Halifax: a Study in Vapour 
_ Pressure.”” The paper was discussed by Dr. MacKay, Pror. 
~ Gowantocu, Pror. D. S. McInrosu and Mr. Piers. A vote of 
_ thanks was presented to Mr. Dawson for his communication. 
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FirtH Orpinary MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
29th March, 1926 


Tue First Vice-PresipEnT, Dr. JOHNSTONE, in the chair. 

Rosert C. Ross, Dalhousie University, read a paper en- 
titled ‘““A Study of Huntington’s Chorea as a Mendelian Char- 
acter.” It was discussed by Dr. Baskin, Pror. Dreyer, Dr. 
Younc and Pror. NICKERSON. 

Pror. N. B. Dreyer, M. A., M. R. C. S., Dalhousie Univer- 
sity, read a paper on “‘An Experimental Study of Saline Cathar- 
tics.” Among those who took part in the discussion were Dr. 
Jounstone, Dr. Younc, Dr. Basxin, Dr. D. MclIntosn, 
Pror. Kino and Pror. NIcKERSON. 


SrxtH Orpinary MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
19th April, 1926 


Tue Presipent, Dr. Ritcurs, in the chair. 

The following papers were presented :— 

(1) The Ratio of the Electric Units of Charge—By GrorGe 
C. Laurence, B. Sc., Dalhousie University. The subject was 
discussed by Dr. Jonnstone, Dr. Bronson, Dr. Ritcuiz and 
Dr. HENDERSON. 

(2) Liquid Hydrogen Sulphide as an Ionizing Solven.— 
By H. Rircuie Curpman, Ph. D. The subject was discussed by 
Dr. E. Wuyte, Dr. Jonnstone and Dr. D. McInrosu. 

(3) The Augmented Secretion of the Salivary Glands— 
By Pror. B. Basxin, D. Sc. and P. D. McLarren, M. D. ~ 
Discussed by Pror. E. G. Youne. | 

(4) The Digestibility of the White of Egg—By I. G. 
Macponatp and Pror. E. G. Younc, Ph. D. Discussed by 
Pror. Nickerson and Dr. BaBKIN. 
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SEVENTH OrpDINARY MEETING 


Dental Lecture Room, Dalhousie University, Halifax, 
17th May, 1926 


Tue PresiDENT, Dr. Ritcuir, in the chair. 

The following papers were presented :— 

(1) Boundary Problems for a Self-Adjoint System of 
Partial Differential Equations—By Pror.F. H. Murray, Ph. 
D., King’s College. : 

(2) Solubilities and Molecular Weight Determinations in 
~ Liquid Chlorine—By Keitn H. Burier, B. A., Dalhousie 
University. 

(3) A Study of Early Development in Cumingia, with 
special reference to Cytology—By Miss Marcaret E. Mac- 
Kay, M. A., Dalhousie University. Discussed by Dr. RitcHie 
and Dr. BEAN. 

(4) Effects of Various Treatments on the Tensile Strength 
of Fish Muscle—By J. C. Forses, Ph. D., Atlantic Experi- 
mental Station for Fisheries. 

Harry PIErs, 
Recording Secretary. 
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PRESIDENTIAL AppreEss 1924-5 


S. G. Rircure, B. A., D. M. D., Professor of Dental Anatomy 
and Comparative Dental Anatomy and Prosthetic 


Dentistry, University of Dalhousie, 
Halifax, N. S. 


(Read 14 Oct. 1925) 


The 63rd yearof existence of the Nova Scotian Institute of 
Science has passed into history and it may be of interest to the 
present members to give a brief historical sketch of the Institution 
so that by comparison with the past we may the better realize 
what progress is being made in the present. In making this 
retrospect I find I have been anticipated by Mr. Harry Piers 
who at the 50th anniversary of the Institute in 1912 presented a 
very interesting and complete history of its membership and 
activities up to that year. It is to this monograph that I am 
indebted for most of the information herein. 

Mr. Piers tells us that the study of Natural Science in Nova 
Scotia was well under way by individual workers asearly as the 
year 1800, when Titus Smith, known as the Dutch Village 
Philosopher, was a botanist and naturalist of note. Other 
early workers were the Rev. Thomas MacCullouch, D. D., 


ornithologist, first principal of Pictou Academy 1816-1837 and 
principal of Dalhousie College, 1837. Abraham Gesner, M. D., 
F. G. S. geologist and mineralogist, author of ‘‘Remarks on the — 


Geology and Mineralogy of Nova Scotia,” a rather rare book at 


this time. There were others, too, William Bennett Webster, 


M. D., M. P. P. mineralogist; Richard Brown, geologist and 
mining engineer, and Sir William Dawson whose fame is inter- 
national. 


In 1813 a Mechanics’ Institute was formed in Halifax. This q 


was a literary and scientific organization meeting once a week 


during the sessions. It became very popular, but in the 50’s_ 


interest began to wane, and about 1860 it became more or less 


dormant, and then defunct. In 1868 the collection of specimens — , 


— ee 
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belonging to the Institute was handed over to the Provincial 
Museum by the trustees. which action finally closed the history 
of the society. 


In 1859 the Nova Scotia Literary and Scientific Society 

Was in evidence; but due, apparently, to conflicting interests 
the scientific men shortly afterwards proposed the formation of a 
separate organization. ‘They held several preliminary meetings 
-and, after a roster of prospective members had been made out, 
on the 31 Dec., 1862, in the hall of the Medical Society at Halifax, 
there was organized the Nova Scotian Institute of Natural 
Science. There were twenty-four charter members. Bylaws 
were passed and adopted, meetings being scheduled for the 
first Monday of every month during the session. The first 
ordinary meeting was held at Dalhousie College, 19th, Jan., 
1863. Dr. J. B. Gilpin had the honor of reading the first paper 
~on “The Common Herring of Nova Scotia,” which was follow- 
ed by one from Capt. Hardy, R. A., on the ‘‘Nocturnal Life 
-of.Animals in the Forest.” At the February meeting the 
patron, the Earl of Mulgrave, was present and spoke at length. 


In April i864, the place of meeting was changed to the 
- Province Building Institute Room. This was used until May 

1871, after which for sixteen years meetings were held in the 
E Provincial Museum and thereafter in the Legislature Council 
_ Chamber and Assembly Room. Later a shift was made in 
1909 to the Technical College and finally another back again 
to Dalhousie College. 


During its early years the Institute held nine field-days; 
but owing to lack of interest these were discontinued. 


The first volume of the Transactions representing four 
years of work was published in 1867. ‘The earlier volumes were 
pored by the Secretary and President Wm. Gossip; 


from 1887-89—by Dr. Honeyman; 
Jrom 189-1901—by Dr. MacGregor; 
from 1901-1908—by Mr. Harry Piers; 
from 1908—for several years—by Dr. Creighton and 
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Dr. Alex. H. MacKay. After Dr. Creighton’s retirement, by 
Dr. MacKay who still performs that duty in a very able manner. 


In 1868, throughthe strenuous efforts of some of the por- 
-minent members of the Institute, the Provincial Museum was 
founded, and all specimens collected by the Institute were 
deposited there. 


About 1867 the Institute received its first grant of $200.00 
from the Legislature. In 1890 the grant was raised from 
$400.00 to $500.00 to meet the cost of printing 1300 copies of 
the Transactions. The grant has been continued at this figure 
up to the present time. 

On the Ist March, 1878, through the efforts of the Institute — 
of Science, a Technological Institute for instruction in technical 
subjects was established. After three sessions it passed out 
of existence, May 1880, for lack of funds. Itwas the unsuccess- 
ful forerunner of the present Technical College; ‘‘and yet,” Mr. 
Piers states, ‘I never heard its name mentioned during all the 
agitation leading up to the foundation of the latter institution.” — 

Much to my surprise I find that on the 2nd April the In-— 
stitute of Science was honoured by having its then and subse- 
quent presidents made ex-office Fellows of the Royal Micro- — 
scopical Society, a distinction which our presiding officer still 
enjoys. | 


The session of ’88-89 was an epoch, making one in the annals — 
of the Institute. Dr. James Gordon MacGregor was elected — 
president and held office until Nov. 1891. It was a period of — 
awakening and regeneration. His resistless energy placed the 
organization on a higher plane. One result of his activities © 
was the phenomenal growth of the library. In 1890 he in- 
creased the edition of the Transactions to 1300 copies, which 
were sent in exchange to learned institutions and libraries 
throughout the whole world. This resulted in two things—_ 
an increased notoriety for our research workers whose papers 
were printed therein, and in the building up of the library 
through the larger number of exchanges. Another result of | 
his ideas was the broadening of scope through the dropping in 
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1890 of the word Natural from the title of the organization. 
Many papers in physics and chemistry were thus admitted 
although the change met with considerable opposition. The 
Institute was incorporated the same year. 


In 1901 Dr. MacGregor accepted the chair of Natural 
Philosophy in Edinburgh University, the Institute uniting with 
others in extending a farewell dinner to the man who had done 
so much for the organization. He died in 1913. 


The later years of the Institute have been uneventful. 


Interest in science on the whole has been maintained and 
valuable work put on record. A concerted effort has been made 
during the past five years to create a wider public interest in 
science through the medium of free popular lectures during 
each session. 


The results are very promising. From the research stand- 
point our output is disappointing. MacGregor thought an 
average of twelve papers a year far too small. At present 
we do not begin to approach that number. The Institute 
should give this matter serious consideration. Many papers 
of interest are being published elsewhere which should un- 
doubtedly be first presented before this Institute. 


Now a word or two about our library. It began in 1864 
with one book. Additions thereafter were rapid so that event- 
ually it reached such proportions that the Institute could no 
longer comfortably handle it. In 1899 by letter to the Pro- 
vincial Secretary, the Institute stated its willingness to in- 
trust its library to the custody of the Government (the right 
of property remaining with,the society) on condition that it 
should be made the nucleus of a public library to be maintained 
by the Government in connection with the Provincial Museum, 
and to be open to all who may wish to use it under such re- 
strictions only as might be necessary for the safe keeping of the 
books, and also. that the Government appoint a competent 
ibrarian to take the library in charge. The Government saw 


the wisdom of this step and in the summer of 1900 it became’ 
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the Provincial Science Library of Nova Scotia under the con- 
trol of the Department of Public Works and Mines, the scientific 
works of the Legislative Library being added thereto. In | 
1913 the records show that it contained about 45,000 books 
and pamplets. At the present time it contains over 70,000 
of which 75 per cent belong tothe Institute of Science. 


The Provincial Museum which Dr. MacKay has called 
“the ward of the Government but the child of the Institute” 
now contains 30,000 specimens two thirds of which are Nova 
Scotian. 


This sketch would be incomplete without the mention of 
at least a few of those who have been prominent in the In- 
stitute and in the advancement of sciénce in the Province in 
the past, all of whom have gone to their reward. 


TheHon. Philip Cartaret Hill, D. C., D. C. L., first prese 


dent and at the time mayor of Halifax. 
John Matthew Jones, F. L. S., F. R. C. C., zoologist. 
John Somers, M.. D., botanist. 


John Bernard Gilpin, M. DoE OR. Sy Cy ee S, ca 
zoologist. 


Robert Morrow, comparative anatomist and cae 
Prof. George Lawson, botanist and chemist. or 
Edwin Gilpin, Jr., LL. D., D.S.C., F. R.S. C., economic + 
geologist. te 

Rey. John Ambrose, M. D., D. C. L., zoologist. 


Robert Grant Haliburton, M. Pe D. © Lj eee 8, ; 
ethnologist (son of Sam Slick). > 


Col. William. James Myers, meteorologist. 
Thomas Belt, geologist and naturalist. 
John Robert Willis, conchologist. 

Andrew Downs, ornithologist. 


Rev. David Honeyman, D. C. L.,; F: G. S., F. R: G. 
geologist. 


PROCEEDINGS XXXII 


Henry Youle Hind, D. C. L., F. R. G. S., geologist and 


explorer. 
Rev. Dr. Geo. Patterson, archeologist. 
Hugh Fletcher, B. A., geologist. 
Maj. Gen. Campbell Hardy, naturalist. 
- Dr. L. W. Bailey, geologist and scientist. 


An account such as the foregoing must of necessity be 
brief and sketchy. But brief as it is it is sufficient to show that 
this Institute of ours through its members must have been a 
tremendous factor in the scientific, industrial and economic 
development of this province; and I believe there is every 
reason to think that it will continue as such. 


In conclusion may I be permitted to say, that I have deemed 
it a great honor to be the executive head of this fine old organiza- © 
tion during the past year. It is a source of gratification to me 
to have this opportunity of extending my sincere thanks to 
those who contributed papers, to the lecturers whose able 
efforts were greatly appreciated by the large audiences which 
attended during the series on radio telephony; and lastly 
to the members of the Council and the Secretary for their 
cheerful and able assistance without which the session just 
closed could not have been a success. 


TRANSACTIONS 


OF THE 


Nova Scotian Justitute of Science 


SESSIONS: OF... [922-1923 


(WOE. SV1I-LART 1) 


AccIDENTAL OccurENCE IN Nova Scotia oF THE Rock Prar- 
MIGAN (Lagopus rupestris welchi or L. rupestris rupestris); 
WITH REMARKS ON THE Status OF L. welchi As A SPECIFIC 
Name.—By Harry Piers, Curator of the Provincial Mus- 
eum of Nova Scotia, Halifax. 


(Read 8 January, 1923) 


Hitherto none of the Ptarmigans has ever been taken in 
Nova Scotia, that province being far to the south of their 
normal range. William Brewster found the stout-billed Willow 
Ptarmigan (Lagopus lagopus lagopus, Linn.), with a chick about 
ten days old, on the 10th July, 1881, near Fox Bay (lat. 49° 
12’), Anticosti Island, where it is reported to be plentiful,* that 
island being the most southerly extension of its normal range 
in easternmost Canada. It has occurred accidentally at Bangor, 
Maine, in Essex County, Massachusetts, and in northern New 
York, and once in New Brunswick. This Ptarmigan is more 
southern in its range and less elevated in.its habitat than the 
Rock Ptarmigan (L. rupestris rupestris, Gmelin) and therefore 
more likely to occur here, with the exception perhaps of the 
insular races of each of these two species, Allen’s Ptarmigan 
(L. lagopus alleni, Stejneger) and Welch’s Ptarmigan (L. welcht, 
Brewster), both of which are confined to Newfoundland. 

Specimen taken at Elmsdale, Nova Scotia, 1922.—On 20th 
April, 1922, Malcolm Lucas, a twelve-year-old lad, who lives 
on his father’s, C. A. Lucas, farm on the northwest side of the 


* Brewster, W., Birds observed during a Summer Cruise on Gulf of St. Lawrence, 
383. 


Proc. Bost. Soc. Nat. Hist., 22, p. 383, 188 


(1) 
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post-road between Elmsdale and Enfield, 1% mile southwest 
of Elmsdale, Hants County, in the interior of Nova Scotia, 
while playing in a field at the back of their house, saw a strange 
white bird alight in the field which adjoins woodland. The 
bird began to feed on the remains of the preceding year’s buck- 
wheat. He ran into the house and gota .22 rifle, with a bullet 
from which he wounded the bird and then caught it, but it 
died soon afterwards. The railway trackmen of the locality 
also reported having seen the strange bird the same day, but 
they thought it was a white dove or pigeon. 

Description—Such a bird had never been seen before, and 
the specimen was brought to the Provincial Museum on May 
Ist, and was then in excellent condition (Museum Accession 
No. 5090). It was an adult male Ptarmigan in full winter 
plumage. The general colour was snowy white; tail very dark 
fuscous (very nearly black), very narrowly tipped with white, 
the broadest part of the white tips, .08 inch, being on the two 
middle feathers; middle line of shafts of primaries dark fuscous 
(except toward tip); transocular or loral stripe and bill, black; 
bare skin above eye, red; feet soiled white. 

The measurements, very carefully made, were: length, 
15.00 inches; wing, 7.40; tail, 4.45; tarsus, 1.29; bill from nos- 
tril, .38; depth of bill at nostril, .32; weight, 15 1-2 ozs. The 
feet and plumage did not show the slightest evidence that the 
bird had ever been in captivity; and the bird was not at all in 
a starved or emaciated condition, thereby showing that it 
had fared well for food. 


Determination.—The dimensions of the bill show conclusive- 
ly that it is not one of the varieties of the stout-billed Willow 
Ptarmigan (L. lagopus lagopus), but that it is one of the races 
of the Rock Ptarmigan (L. rupestris rupestris, L. rupestris rein- 
hardi, or what is known as L.. welchi). 


In measurements, these three last-mentioned geographic 
races agree, and they are structurally the same, and it is also 
impossible to distinguish them apart by colour when in the 
white winter plumage. It is claimed, however, that they may 
be separated by certain colour differences when in the summer 
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plumage, if we agree that the published descriptions have been 
founded upon sufficiently abundant material, for in a bird 
which shows so much variation in individual specimens, the 
difference in all cases may not be quite as great as it appears 
on paper. Regarding the winter plumage, however, it is quite 
clear that even specialists such as Dr. Jonathan Dwight, are 
unable to separate the members of the Rock Ptarmigan group 
-when in that dress. 


It being, therefore, granted that these three races when in 
white plumage cannot be separated by any known structural 
or colour criterion, we are necessarily forced to attempt to 
approximately identify this specimen by considering the geo- 
graphic range of the three races and their proneness to migrate, 
and thus arrive at some idea as to what one was most likely to 
have found its way by chance so far south of its normal range. 


Ranges of the Rock Ptarmigans.—The typical Rock Ptar- 
migan, L.rupestris rupestris (Gmelin, 1788), A.O.U. 302, occurs 
in Arctic Amesica, breeding from Melville Island in the west 
to Melville Peninsula in the east and south on the Barren 
Grounds from Alaska in the west to Ungava in the east, andalso 
on alpine summits south to central Yukon. It winters south 
in the mountains of British Columbia, and even it is said as 
far as Vancouver Island, as well as to southern Mackenzie 
(about lat. 63°) in the west; and to southern Ungava and Ham- 
ilton Inlet (lat. 54°), Labrador, in the east. In normal seasons 
it comes south on Hudson Bay to lat. 58°, and in some seasons 
down to 55° at the entrance of James Bay. It thus has a 
southward movement in winter of perhaps about four hundred 
miles. It is therefore distinctly a migratory race, and hence 
perhaps liable to occasionally get out of its normal range at 
the times of the vernal and autumnal movements.. The near- 
est point that it normally approaches Nova Scotia is Hamilton 
Inlet, Labrador, which is about 700 miles northward of Elms- 
dale, Nova Scotia. 

Reinhardt’s Ptarmigan, L. rupestris reinhardi (Brehm, 
1823), A.O.U. 302a, the second member of the group, is the 


most northeasterly geographic race. It occurs in Greenland 
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(the only form there), and on the western side of Baffin Bay 
and Davis Strait, viz. on Ellismere Land, western shores of 
Cumberland Sound, Melville Peninsula (wide Arctic Manual, 
1875), northern Ungava, and _ northern extremity of 
Labrador, probably nearly as far southeastward as about 
Okkak in Labrador. This race, therefore, replaces the preced- 
ing from about Melville Peninsula or Baffin Land. It does 
not occur nearer to Nova Scotia than the district somewhat to 
the north of Okkak, Labrador, which is about 940 miles north 
of this province. 

Welch’s Ptarmigan, L. welchi, Brewster, 1885, A.O.U. 
303, is an insular geographic race which is only found on the 
interior (?) elevated parts of the island of Newfoundland, 
where it occurs with a race of the Willow Ptarmigan, known as 
Allen’s Ptarmigan (L. lagopus alleni). Welch’s bird may be 
generally considered as non-migratory. Cape Ray, the near- 
est point of Newfoundland, is only about 275 miles northeast 
of Elmsdale, Nova Scotia. 


Our specimen must be either Welch’s or the Rock Ptarmigan. 
~The northern range of Reinhardt’s Ptarmigan should dis- 
miss it from mind in relation with the Elmsdale specimen, as 
it would have had to cover at least 940 miles in coming here. 
Therefore I think the latter must be referred either to Welch’s 
(L. welchi) or to the typical Rock Ptarmigan (L. rupestris 
rupestris). 


The question of identity as affected by distance from normal 
southern range-—We will see if the matter may be still further 
narrowed down. As we have found that the nearest southern 
winter range of the typical Rock Ptarmigan is Hamilton Inlet, 
lat. 54°, about 700 miles to the north of us, it is far more pro- 
bable, when the traversed distance is considered, that our 
specimen is Welch’s Ptarmigan of Newfoundland, which island 
is only about 275 miles northeast of the place where the bird 
was taken, and it would only have had to come one-third the 
distance the Rock Ptarmigan would have to come from Hamil- 
ton Inlet. Cabot Strait, which separates Newfoundland from 
Cape North, Cape Breton Island, is only about 64 miles wide. 
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Even a non-migratory bird like Welch’s Ptarmigan might easily 
be caught in a northeasterly gale and so blown across that 
narrow strait to Cape Breton, from whence it could have wan- 
dred southwestward, overland, to Elmsdale, a further land 
journey of 210 miles. It is also probable that it could have 
been borne in this direction by the drift-ice of spring setting 
southward; in fact this is a very likely explanation of its trans- 
port hither. Judged by the criterion of distance alone, one 
would readily decide that our specimen must be Welch’s Ptar- 
migan of Newfoundland. . 

The question of identity as affected by migratory and non- 
migratory habits of the two races——Welch’s Ptarmigan is practi- 
cally a non-migratory bird, confined to a large island, and one 
would not expect it to have any natural tendency to proceed 
beyond its norma! limits; unless, as we have said, it happened 
to be blown off land by a heavy gale, or was carried south on 
an ice-berg. The true Rock Ptarmigan, on the other hand, is a 
migratory bird, which from its breeding grounds on Melville 
Peninsula regularly migrates southward in Eastern Canada, 
in autumn, as far as lat. 58°, or even 55° on Hudson Bay, and 
to Hamilton Inlet. From thence, in the spring, it returns 
northward to the Barren Grounds in the far north. The south- 
ern migration, consisting of thousands of birds, passes Chester- 
field Inlet, northwestern part of Hudson Bay, early in October, 
and passes northward again in May (vide A. P. Low). 


This migratory characteristic, might tend to cause an in- 
dividual, at the time of the northward spring movement, to 
take some erratic course of flight, pechaps assisted at first by a 
northerly gale which would drive it far out of its normal course; 
and thus separated from its companions, it might proceed 
overland some 750 miles, via Quebec and New Brunswick, 
into Nova Scotia, in the latter part of April. Taking migratory 
instinct as the basis of probability in the case, it would seem 
more likely that our specimen would be the true Rock Ptar- 
migan (L. rupestris rupestris), which is endowed with instinct 
and power for extensive migratory movements, which Welch’s 
Ptarmigan is not. 
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Conclusion—We thus find that Welch’s Ptarmigan would 
have had only one-third the distance to cover that the Rock 
Ptarmigan would have had; but the former lacks the strong 
migratory instinct of the latter. Personally, I feel strongly 
inclined to believe that our Elmsdale specimen came the much 
shorter distance, from Newfoundland, having first been blown 
out to sea or else transported on ice as before suggested, and 
that therefore it should be recognized as Welch’s Ptarmigan, the 
so-called Lagopus welchi or Lagopus rupestris welchi as no doubt 
it should be properly called. It is to be regretted that the 
question of identity will probably never be more closely as- 
certained. 

Welch’s Ptarmigan probably a geographical race of the Rock 
Ptarmigan.—As there is no known difference in form, structure 
or measurements between Welch’s and the Rock Ptarmigan, 
the only difference being the subsidiary one of the colour in 
the summer plumage, the winter plumages being indistinguish- 
able apart, it is extremely probable that L. welchi is not a 
valid separate species, but is merely a non-migratory, insular 
geographical race of L. rupestris, differing only in seasonal 
colour. 


Brewster, when first describing welchi in the “Auk,” vol. 
2, April, 1885, pp. 193-195, says: “fas there is good evidence 
that their habitat is strictly isolated, intergradation with any 
of their allies is so improbable that I have thought it best to 
describe the bird as a full species, which I name after the col- 
lector of my type.” It is confined to the rocky hills and moun- 
tains of parts of Newfoundland, while the stouter-billed Allen’s 
Ptarmigan (L.lagopus alleni, Stejn.) occupies the rocky barrens. 

The variation of colouring in the Ptarmigan generally, 
is great, even among individuals; and until a more extensive 
series of L. welchi has been collected and compared with a 
large number of other related forms, one naturally feels cau- 
tious in fully accepting it as a separate species, even if it has 
been so generally considered in America since 1885. 

W. R. Ogilvie-Grant, in his Catalogue of Game Birds in 
the British Museum (Catalogue of Birds in British Museum, 
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vol. 22), Lond., 1893, p. 50, after referring to reinhardi, welcht, 
and other related forms, under the head of L. rupestris, says: 
“of the greater number of these supposed different species, we 
have seen a dozen examples, and of the rest there are excellent 
figures and descriptions. After going over all the facts very 
carefully and allowing ‘for very slight individual differences 
and climatic variations, we cannot see the slightest object to 
be gained in cataloguing under endless names what are clearly 
only forms of one species, especially as L. rupestris, taken as 
a whole, appears to be barely specifically distinct from L. mutus 
{of Europe].”’ 

The scholarly Dr. Coues, who chafed under much of the 
“‘hair-splitting’’ tendencies of American ornithologists of his 
time, says of Lagopus in his Key to North American Birds, 5th 
ed., 1903, vol. 2, p. 743: “Specific characters founded upon 
colour alone are peculiarly fallacious in this genus. We have 
three well known good species, one of them with several alleged 
sub-species; I record a]l these, also the three other North Amer- 
ican forms, without vouching for any, excepting L. lagopus, 
L. rupestris, and L. leucurus.” 


I understand that P. A. Taverner, naturalist of the Geo- 
logical Survey of Canada, is inclined to somewhat agree with 
Ogilvie-Grant and Coues, being skeptical as to whether welchi 
should be specifically separated from rupesérts. 


It seems to me time that welchi should be considered un- 
tenable as a separate species, and that its very close relation- 
ship with rupestris, from which it cannot be separated in 
winter plumage, should at least relegate it to sub-specific rank 
as at present a mere geographical, non-migratory, insular race, 
with a more southern habitat, of that species, under the varietal 
name Lagopus rupestris welchit, as has already been done by 
Blasius in 1862 with Brehm’s Tetrao reinhardi of 1823. This 
seems to be the more necessary, when we have seen that some 
systematists even go so faras to think that L. rupestris, taken 
as a group, is barely specifically distinct from the European 
L. mutus. 
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On the other hand it may b2 said that as long as we know 
so little about the fundamentals of specifity, the difference 
between species must be the present conventional and necessarily 
somewhat arbitary one of non-intergradation; and until in- 
tergradation has been actually demonstrated, we have to give 
the two forms full specific distinction no matter how slight the 
difference may be, and even if it leads us into what seems to 
be an obvious error. 

We can only hope that someone will soon undertake to 
collect a sufficient number of specimens of the so-called L. 
welchi and of L. rupestris, to be in a position to definitely settle 
the specific or sub-specific status of the former. Careful com- 
parison of many specimens would doubtless demonstrate that 
it intergrades with the mainland phase through individual 
variation at ieast. 


Provincial Museum, Halifax, N. S., 
Sin January, 1923. 


A Stupy oF MotyspEenum BuuveE, irs PROPERTIES AND Com- 
PosITION.—By Lioyp ALExANDER Munro, B. A., Dal- 
housie University, Nova Scotia. 


(Read 8 January, 1923) 


Introduction.—Centuries before Molybdenum was recog- 
nized as an element, the name Molybdos, “‘heavy”’ had been 
given by the Greeks to ores of lead. Until the middle of the 
eighteenth century, Graphite or -‘‘Plumbago’’, as it was then 
called, and Molybdenite, were thought to be identical. Scheele, 
in 1778, proved that these were different minerals. In his 
““Treatise on Molybdena,”’ he pointed out that one of these, 
Molybdenite, formed a ‘‘pecular white earth,’ when treated 
with nitric acid. ‘‘Black Lead” did not give a similar reaction. 
The white precipitate from Molybdenite was found to be acidic 
in character. Scheele named it ‘‘Acid of Molybdena” or ‘‘Mol- 
ybdic Acid.’”’ The metal was isolated several years later (1790) 
by Hjelm. He reduced Molybdic acid by heating it with char- 
coal. 

Molybdenum Blue is the name given to the blue colora- 
tion obtained when Molybdic Acid is reduced in acid solution. 
This reaction is one of the most characteristic tests for Moly- 
bdenum. In addition to this there are several other tests for 
the element. A common one is the precipitation of curdy mass 
in solution of Molybdate when not too dilute. This also gives 
a yellow-green color to the blow-pipe flame. It imparts a green 
color to the Borax bead. 


Later work has brought to light other tests. The Chemical 
Abstracts (1913) give a paper on ‘“‘Sensitive Reaction for the 
Detection of Molybdenum,” (A.C.S. 3726). The presence of 
Molybdenum was shown by a blood red color obtained by 
KCNS in a solution of molybdate reduced by calcium chlo- 
ride, or zinc and sulphuric acid. The test was not dependable 
when stannous chloride was used. 

In 1912, Melikov published a paper (Ber. 31. 2448) on 
“Reaction for Detectionof Molybdic Acid.” The test was for 
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formation of a red ammonium per-molybdate similar to K,O, 


Mo O, H, O:. 


. Although the above reactions are sensitive, the standard 
test for Molybdenum is the formation of Molybdenum Blue. 
Nearly all text books on Inorganic Chemistry mention the blue 
as a test for Molybdenum or Tin, but few tell anything about 
its properties. A still smaller number assign any formula to 
the compound which causes coloration. Formulae suggested 
by these writers show little agreement. 


A few extracts from well known volumes will show this 
clearly. The “Encylopedia Brittanica,” says: “ammonium 
molybdate (NH,):.Mo.,0,; with hydrochloric acid or nitric 
acid gives a white precipitate; with reducing agents, such as 
sulphurated hydrogen, sulphuric acid and zinc, stannous chlo- 
ride, etc., it gives a blue coloration, which turns green and finally 
brown.” 


Holleman, (translated by Cooper, 1911), states: 


‘A very characteristic test for molybdic acid is the follow- 
ing: the substance is mixed with zinc and sulphuric acid. At 
first a blue coloration (a Molybdate of Molybdic Oxide) appears.” 


Kolbe also merely mentions the blue as a test. “If zinc 
is added to a solution of molbydic acid a blue color is first pro- 
duced which becomes green and finally dark brown in color, 
due to reduction.” 


Mellor, in his very readable book on ‘‘Inorganic Chemistry,” 
does not give any definite formula. ‘“The molybdates,” he 
writes, ‘‘are reduced by zinc in acid solution to one of the lower 
oxides, approximately Mo, O,; and at the same time the color 
of the solution changes through various shades of violet, blue 
and black.” 


Browning of Yale, in his book “The Rarer Elements,” 
does not suggest the formula for Molybdenum Blue. 


Finally, Roscoe and Schorlemmer in their “Treatise on 
Chemistry,” Vol. II. 1044 (1917), give the following: 
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“‘When molybdic acid is reduced in solution by sulphuretted 
hydrogen, sulphur dioxide, stannous chloride, nascent hydro- 
gen, etc., a blue color is obtained, due to the formation of an 
oxide or oxides between the di- and the tri-oxide. The solution 
deposits a blue precipitate of this oxide which contains (?) 
water. It is termed ‘Molybdenum Blue.” 


It will be seen from the above extracts that very little is 
definitely known concerning the properties or composition of 
Molybdenum Blue. Attempts were made by various investi- 
gators to find it’s formula. A number of different formulae 
have been brought forth. These will be briefly noted, without 
giving any details of the methods by which they were obtained: 


The formula of lowest molecular weight is that given by 
Rammelsberg. He assigns to the Blue the formula Mo, O,,= 
MoO,MoO,;. Others regard it as Mo; Os =MoO,.2MoQ,. 


‘Guichard suggests Mo,O,,6H,O = MoO, 4 MoO. 6H.,O. 
Zsigmondy says ““The formula 1s supposed to be Mo; Os, 5H.O. 
According to Klassen, it consist of complex derivatives of an 
oxide Mo,0; and Molybdic acid, analogous to phospho- 
molybdic acid. 


Since 1917, no further work has been published on the 
question of its composition. This research was undertaken 
with the object of determining the correct formula for Molybde- 
num Blue and to make a study of its properties. 


DEMONSTRATION 


A solution of ammonium molybdate was the first requisite. 
This was made according to the method given by Noyes. A 
solution of stannous chloride was also made. This was obtained 
by dissolving pure tin shot in concentrated hydrochloric acid 
and diluting it to required strength. Some metalic tin was 
kept in the bottom of the flask. 


On attempting to obtain Molybdenum Blue by adding a 
portion of the SnCl, solution to some of the solution of am- 
monium molybdate, a blue cdloration was first obtained. but 
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it soon changed to green and finally pale yellow. It was thought 
that this bleaching action might be due to the nitric acid in 
the molybdate solution. This was found to be the case. Hence 
neutral solutions of molybdate were used. These were made by 
dissolving § grams of the salt in 500 ¢ c of distilled water. 


Molybdenum Blue was obtained by the action of SnCl, 
in the presence of HCl, by Hydrogen sulphide from hot acid 
solution, nascent hydrogen, sulphur dioxide, and oxalic aicd. 
Quantities of the blue were obtained by stannous chloride and 
Dumanski’s method. These were by far the most satisfactory. 
Dumanski dissolved 15 g of ammonium molybdate in 400 c c 
water. To this solution 100 c c of 3 N or 4 N. H,SO, was 
added. The boiling solution was reduced with H.S. Samples 
of the blue obtained by these two methods were dried at 40° 
for some hours, put in a sealed bottle and labelled according to 
their mode of preparation. 


In the preparation of the Blue it was found that, if the 
amount of stannous chloride added to a constant amount of 
the molybdate solution, were varied, the precipitated Blue 
and the filtrate varied in color. It was noted that as the amount 
of stannous chloride was increased, the precipitated Blue 
became darker in color while the filtrate, instead of being blue, 
was green or almost colorless. By adding molybdate solution 
to this filtrate the blue color and further precipitate was ob- 
tained. This suggested that green was further reduction pro- — 
duct as SnCl, was evidently in excess. . 


To prove this a few drops of hydrogen peroxide were added, 
A blue color was obtained. Same result was obtained with 
FeCl, as oxidizing agent. When more SnCl, instead of 
H.,O, was added to the green solution, a brown color appeared. 
When the green solution obtained with sulphur dioxide was 
allowed to stand exposed to the air, it became blue. This 
property was shown by the colorless solution obtained by re-. 


duction with Oxalic acid. ; Lg 
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A test tube containing a brown solution ob- 
tained by reduction by zinc and H,SO, was treated 
with three drops of H, O,. A green color appeared 
in two thirds of the tube. Another drop of per- 
oxide was then added. This gave a blue solution 
in the upper part of the tube. These experiments 
show conclusively that the green and browns are 
successive reduction products. 


if 


ie: 
il 


fh 
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The colloidal nature of the blue was confirmed 
by adding an electrolyte (NaC1) to the clear filtrate. 
The mixture was shaken. A precipitate formed. 
After allowing the solution to stand for a few hours, the pre- 
cipitate was removed by filtration. The filtrate was still blue. 
More electrolyte was. added but no further precipitate was 
obtained. The fact that the filtrate was blue would suggest 
that Molybdenum Blue exists in the crystalloidal form also. 


Bic. £ 


A simple dialyzer was made by covering the mouth of a 
funnel tube 2” in diameter, with a membrane of sheepskin. 
Solutions of the Blue, the filtrates from the preparation by 
SnCl, and H,S, were placed in the dialyzer and the latter kept 
immersed in distilled water for five days. The water was chang- 
ed every twelve hours. After twelve hours dialysis, some of the 
water was evaporated over microscopic slides. Examination 
under the microscope revealed large amount of stannous chloride 
crystals. Slides prepared after thirty hours dialysis showed 
stannous chloride needles, and a little Blue. At the end of 
four days continuous dialysis, the water in which the dialyzer 
had been immersed for twelve hours, gave almost no deposit 
on the slide. This slight deposit consisted of tint patches of 
Blue with a mere ‘trace of stannous chloride. That some Blue 
passes through the membrance would suggest that it might be 
crystalloidal as well as colloidal. The blue patches might well 
be aggregations of ultramicroscopic crystals. 

The bleaching action of animai charcoal on solution of 


Molybdenum Blue was tried. The blue solution was soon 
bleached by the charcoal. Concerning this phonomenon Zsig- 
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mondy says: “Colloids can be completely removed from a liquid 
by porous bodies. As a lecture experiment the author has used 
the absorption of Molybdenum Blue by animal charcoal. As 
in other cases the absorption was quantitative and irreversible.” 


It was found however, that if the solution was filtered as 
soon as it became colorless and the filtrate treated with SnCl,, 
a slight blue coloration was obtained. This shows that it 
is incorrect to assume, as Zsigmondy evidently does, that the 
bleaching action is wholly due to absorption. The action is 
also one of oxidation, although to a much smaller extent. 


The oxidizing power of charcoal was shown by treating the 
brown solution obtained from the extreme reduction of Blue 
by Zinc. The supernatant liquid gradually changed to blue. 


Vectoriality—Some liquids are vectorial in character. 
They form “‘crystals” while still in the liquid, i. e., they assume 
definite shapes. Extensive research has been done on this 
property of liquids. The question as to whether, or not, col- 
loided phases exhibit vectorial properties, has apparently not 
been settled to the satisfaction of all, as yet. However, men 
who have worked upon this problem usually support the afirma- 
tive. To quote Lincoln (“‘Physical Chemistry,” 1920): 


‘Von Weimarn even believes vectoriality is manifested 
by gaseous substances and in addition, has presented evidence 
which he considers to be direct proof of the vectorality of the 
colloid phases. In the case of colloid iodine and certain colloid 
dyes, L. Pelet and Wild claim to have observed the fusion of 
ultra-microscopic particles which assumed definite crystalline 
shapes.” 

An attempt was made to obtain crystalline Molybdenum 
Blue and thus confirm the work of Von Weimarn and Pelet 
and Wild. 


Microscopic slides were placed in shallow evaporating 
basin, containing filtrate from Blue prepared with SnCl,. 
The solution was allowed to evaporate at room temperature. 
When slide became exposed it was removed and allowed to 
dry. It was examined under the microscope. 
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The first slide showed 
a blue gel with little 
colorless crosses here and 
there. These little cross- 
es were found to be in- 
cipient crystals, for, on 
the second slide exam- 
ined, cross and square 
crystals, derived from 
these, were found side by 
side. The third slide 
(Fig. 2) showed these 
crystals in large numbers. 
In many cases the cross 
could be seen, forming 
the diagonals of the square. This cross pattern reminded one 
of similar pattern found in a variety of the minerals, Andalu- 
site, Chiastolite. ‘The crosses in the mineral are supposed to 
be caused by ‘“‘impurities on crystalization’” (Butler). It 
seems more reasonable in the case of a Molybdenum compound 
that they are the edges of an octahedroi. If this be so, they are 
molybdic oxide. A few 
colorless hexagonal crys- 
tals were also noticed. 
These were recognized as 
ammonium molybdate. 
The photograph shows 
these crystals, some hex- 
agonal ones, as well as 
gel and amicrons. 


Ere. 2 


A portion of dialyzed 
hydrosol was evaporated. 
at 18°. The deposit on 
slide was examined under 
microscope. A beautiful 
back ground of blue gel 
was seen. This gel con- 


Fic. 3 
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tained a few dark blue opaque particles of regular out- 
line. They were almost cubic in shape. Fig. 3 shows 
the slide under low power. The hydrosol was treated 
with NH,Cl. Precipitate was separated from solution 
by filtration. The blue filtrate was allowed to evapor- 
ate over slides. Crystals were found as shown in Fig. 5 and 6. 
As can be readily seen, they belong to the cubic system. It will 
also be noticed that the corners are truncated. These little 
faces do not appear on crystals on slide No. 2. These crystals 
(No. 4) are pale blue in color. They are certainly not am- 
monium chloride crystals. 

They are different from 
either molybdic oxide or 
ammonium Molybdate. 
It is therefore «probable 
that they are crystals 
of crystalloidal Blue. 


. Fig. 5 shows a errs 
stal under high power. 
The truncated corners 
can be seen quite dis- 
tinctly. The cross in 
re 4 centre appears quite 
plainly. 

As will be noted 
more fully later, the 
~hydrogel was found to 
be soluble in absolute 
alcohol. 


A concentrated. solu- 
tion of the Alcosol was 
made. It was concen- 
trated further by slow 
evaporation. Fig. 3 
shows a section of the 
slide obtained. The 


—— 
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particles are cubes varying in color from lightblue to very 
dark blue, according to their thickness. The light blue 
ones were examined under crossed nicols. They are isotropic. 
A basal section of a cubic crystal would give this effect. 

The writer can see 
no valid reason for con- 
sidering these crystals 
other than crystal of 
colloidal Molybdenum 
Blue. This fact would 
lend, s-tee nethe.4,0 
Wiemarn’s and Pelet’s 
supposition that colloids 
have the property of 
vectorality. 

Pure: cty si.a) sof 
Stannous chloride were 
dissolved in absolute 
alcohol. A _ saturated 
solution of Ammonium 
Molybdate in alcohol 
was also prepared. Por- 
tions of the stannous 
chloride solution were 
diluted by adding more alcohol. A few drops of this 
solution were added to the molybdate. A brownish pre- 
cipitate was obtained. The same experiment was tried with 
HCl added to the molybdate solution. The same result was 
obtained. 


The alcohol solution was treated with zinc and sulphuric 
acid with no apparent reaction. Sulphuretted hydrogen was 
passed into the solution. A colloidal solution resulted. This 
solution was fluorescent, giving blueish grey and red by re- 
_ flected and transmitted light, respectively. After standing for 
some hours the solution became a fawn color and a flocculent 
brownish precipitate similar in color to that obtained by adding 


Fic. 6 
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SnCl,, separated out. Three weeks later the solution was filtered. 
The precipitate formed a gel on the filter. It turned a darker 
brown. Lack of time prohibited further investigation. The 
experiments showed that Blue could not be obtained except in 
water solution. 


The Gel—Solubility in solvents: The hydrogel pre- 
pared by action of stannous chloride and sulphuretted hydrogen 
was dried. The solubility of the dried gel in various solvents 
was ascertained. It was found that the gel dissolved in water, 
absolute alcohol and methyl alcohol. No apparent solution 
took place when gel was shaken in ether, benzene, carbon bisul- 
pide, acetone and chloroform. The fact that Molybdenum 
blue is soluble in absolute alcohol is of more importance than 
would, perhaps, be recognized at first glance. This will be dealt 
with later. 


The negative character of the colloidal Blue was shown 
by a modification of Cohen’s apparatus. It consisted of a 
U-tube partly filled with agar, in which sodium chloride had 
been dissolved. The dialyzed hydrosol was poured intoeacharm, 
the levels in each being the same. Platinum electrodes were im- 
mersed in the hydrosol. A current of 1-2 mil amperes and pres- 
sure 4 volts was passed through tube for 16 hours. At the end 
of that time it was found that blue solution had become colorless. 
The level of water in the cathode arm had risen. Solutions in 
each arm were tested for oxidation or reduction. The cathode 
arm gave negative tests. The solution from the anode tube 
showed oxidation, due to chlorine liberated from the electrolyte 


(NaCl). 


A solution of the hydrosol in agar was now placed in a 
U-tube. Electrodes were immersed in gel. Potential was 
raised to 10 volts. A current of 3 milamperes was passed through 
tube for 16 hours. The blue migrated towards the anode. 
This proved that hydrosol carried a negative charge. 


An experiment was undertaken to find whether the hydro-— 
sol and alcosol had the same rate of. migration. Solutions of 
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Blue were made by dissolving equal quantities in equal volumes 
of water and of alcohol. These solutions were placed in tubes 
over agar. The tubes were connected in parallel. It was found 
that the migration of hydrosol was greater than that of the alco- 
sol. Results were of little value, however, on account of the 
unequal diameter of the tubes. Since resistance, and therefore 
amount current varies with the area of cross section, and rate 
of migration depends on amount of current, the difference 
might have been partly due to difference in tubes. The resis- 
tance of the solutions was so great that the current could not 
be measured with mil-ammeter. 


Analysis of Blue—Samples of ‘hydrogel’? were pul- 
verised and dried at temperature of 105°-110°C until three 
weighings, taken at intervals of one hour, gave the same weight. 


Apparatus——Apparatus for reduction of an oxide was 
set up. It consisted of a hydrogen generator; wash bottle 
containing C. P. sulphuric acid; short length of hard glass tub- 
ing, small platinum boat and a U-tube containing sulphuric 
acid over glass beads. The platinum boat, which had been 
ignited, cooled in a desiccator and weighed, was partially filled 
with the prepar- 
ed Blue. The 
amount of Blue 
taken for ana- 
lysis was re- 
corded. The 
boat and Blue 
were placed in 
the hard glass 
tubé, the appar- 
atus connected. 
When a stream 
of hydrogen had 
been passing through the apparatus for ten minutes, 
heat was applied to the boat. It was heated at red heat for 
eight hours. The boat was weighed as quickly as possible and 
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reduction and heating continued for four hours more. At the 
end of that time the boat containing the residue was again 
weighed. The boat was allowed to cool in a stream of hydrogen. 
Weighing was done as rapidly as possible. It was found that 
the Blue lost very little or no weight during the final four hours 
heating. The gain in weight of the U tube served as a check. 


Three determinations were made. The results agreed very 
well considering the possible experimental error, due to sub- 
limination of Molybdenum, moisture absorbed by blue during 
first weighing, and also variation in amount of water in hydrogel. 
In discussing the various formulae that have been suggested 
the average results obtained will be considered. 


Average time Average Average 
of reduction Wt. of hydrogel Wt.ofresidue Loss in Wt. 
12.2 hrs. .2669 g 1785 g .0884 g 


The residue was blueish grey. It was taken to be Molyb- 
denum with a trace of oxide. As no further loss in weight re- 
sulted between weights at the end of eight and twelfth hours of 
treatment the residue could not be Mo,0,MoO, MoO,, MoO,, 
for these oxides are broken down below bright red heat. When 
the heat was increased, a metallic mirror was deposited in the 
tube. This would show that the residue was Molybdenum. 
In the following calculations it will be treated as such: 


Let us consider the first formula suggested, Mo,O,. If — 
oO; 192 


M 
this were the formula residue would weigh Mo, 0, * X2669=——— 772 
X 2669 = 1884 g. 
This is*more than 54% greater than actual weight of residue. 


According to this formula the loss in weight would be: 


80 
“Mio. 0, 2669 =~, 3X: . 2669 = .08045. 


This is 10% smaller than experimental result. The formula 
Mo.O,; must therefore be considered incorrect. 
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Considering Guichard’s formula— 
Mo,0,;,, 6H, O it is calculated that residue should weigh 


Mo, 
Wo, 0,,6. HO 
The “loss in weight” as calculated by the formula, would 
be correspondingly small. 


x .2669 ¢=.1980 g.—Fhis 10% too great. 


The formula given in Zsigmondy’s “Colloids” is 
Mo,0s3, 5H, O. This would give a residue weighing .1517 g, 
as calculated by 


Mo, 288 ; 
Deena ea - =, 5.1 f : 
Mo,0; 5 H,O 506° 2669 1517 g, or 85.1% of experi 


mental value. 


According to this formula the weight of gas and water- 
Os 5 H, O 218 
vapor given off would be MeTETCAGT 12669 506 


.1150 g, which is over 10% greater than experimental value. 


X .2669 = 


The formula most generally given is Mo,Os. According to 
Mo, 288 

2669 =—— X .2669 = 1848 
enn ee ae = 


This is 3.5% greater than actual weight of residue. 


this the residue would be 


Calculating the weight of oxygen given off; weight of 


O; 128 
2669 =~" % 2669 = .0831 g. 
Mo ee oS aa 8 


which is 63% less than the “‘loss in weight” of sample. 


oxygen equals 


From the relation of weight of residue and weight of gas 
given off, it was thought that the formula would be Mo,Os H, O. 


Calculations were made. 


Weights of residue equals— 


Mo, 288 
eee ag ve 9660 Tg, 
Ma70sH0 2°" 7434" g 
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This agrees with experimental values within 4-5%. 


Os H, O 
The wt. of gas given off ui OF EOS . 2669 = .0898 oa 


This agrees within 1-1/3% of epxerimental result. 
g 70 Pp 


The formula Mo,0s2H, O was tried, but gave poor agree- 
ment. 


From these calculations, it has been shown that the formula 
Mo, Og H, O agrees most closely with actual weights of analysis. 
It should be noted also, that this formula comes the nearest 
to the molecular weight as determined by Dumanski. He found 
it to be 440. This formula Mo, Og H, O gives molecular weight 
of 434; Mo, Os 416 and Mo; Os 5H, O=506. 


It has been found, as noted above, that the dried hydrogel 
is soluble in absolute alcohol. Now Zsigmondy, in his ““Chem- 
istry of Colloids,’ ‘(T. Spear, 1917)” discussing Silicic Acid 
Organogels, states: ‘“The fact that water may be replaced by 
other substances as solvents, without any marked change in 
the character of the gel, points clearly, as Van Bemmelen has 
noted, to the assumption, that water is not there as a hydrate 
chemically combined, but is absorbed water that fills the spaces 
between the ultramicrons.” He gives G. Tschermak; (Zeit. f. 
phys. Chemie. 53, 349-367), (1905); G. Tammann; (Zeit f. 
Anorg Chemie. 71, 375), (1911); as references. 


It is obvious, then, that the formula for Molybdenum 
Blue given, in the same volume, is incorrect. If we accept the — 
work of Bemmelen, any formula which shows one or more 
molecules of water of hydration must be discarded. This 
leaves just Mo,0,, or Mo, Os. Of these Mo, Os is the better. 


Ostwald in his ‘Inorganic Chemistry,” says: “Between this ~ 
(Mo O.) and trioxide are the readily formed Blue compounds, 
the composition of which varies, and cannot be characterized 
with sufficient sharpness.” This variation may be due to the 
different formula-weights of water enclosed by the ultrami- 
crons. Certainly the formula Mo,0s H,O best expresses the — 
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composition of the sample of Blue analyzed, but for the anhy- 
drous gel, the formula is, no doubt, Mo,Qs. 


It would be interesting to note whether the variation in 
composition of the precipitated ammonium phosphomolyb- 
dates, which “seem to violate the constancy of composition 
test for distinguishing compounds from mixtures,” could not 
be explained in a similar manner. Possibly the variation is 
due to the adsorption of water or an oxide by the ultramicrons, 
the amount of which varies with conditions. 


The formation of Molybdenum Blue by the action of am- 
monium molybdate and a stannous salt is a sensitive test for 


tin. An attempt was made to determine the sensitiveness of 
the test for tin. 


Stannous chloride was obtained by dissolving :2138 g of 
pure tin in C.P. HCl. The solution was diluted to 500 cc and 
50.01 cc of this solution diluted to 500 cc. A tin bead was drop- 
ped into the resulting solution and the solution immediately 
titrated against an approximately 1/5% solution of Ammonium 
molybdate. 

1 ce tin 


60.1 cc sol. AM 
ee Bik be Ue | 1 
Sensitivity = ——— X —— 


5000°°600 1.423.000, 
(Some error due to SnCl,-— Sn Cl,.) 


Average ratio 


Sensitivity of test for Molybdenum was also tried. It 
could not be determined with any degree of accuracy, owing to 
the formation of the green solution, when Sn Cl, was in excess. 
This faint green color was very hard to detect. 


SUMMARY OF FINDINGS OR CONFIRMATIONS 


1. Blue is most readily prepared by action of SnCl, and 
H.S. 


2. Green and brown colors are due to further reduction com- 
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pound. Action is reversible. 


as) 


Blue only obtained in acid solution. 


4. Negative colloid. 


tn 
‘ 


Exists as crystalloid also. 


6. Forms cubic crystals from alcohol, and transparent cubes 
bearing face of octahedron from blue filtrate after gel 
has been precipated by NH,Cl1. 


7. Insoluble in ether, chlorform, benzene, carbon bi-sulphide 
and acetone. 


Soluble in water, absolute alcohol and methyl alcohol. 


Formula of hydrogel as obtained from analysis=Mo,QOs, 
H,O. Formula of Blue=Mo,Os. 


10. Sensitivity of test for tin is 1 part in 1,423,000. 
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A MopiIFicaTION OF THE PROCEDURE FOR THE QUALITATIVE 
SEPARATION OF THE MetTais or THE ALKALINE-EARTH 
Group.—By C. B. Nicxerson, M. A., Professor-of Chem- 
istry, Dalhousie University. 


(Read 16 April, 1923) 


The separation of the ions, Barium-Strontium-Calcium, has 
always furnished something of a problem to teachers of Qualita- 
‘tive Analysis. Although several very excellent methods of 
analysis are available, the writer has found them to be some- 
what tedious of manipulation, and requiring more time for a 
successful separation than is usually convenient for the ordinary 
college class in Qualitative Analysis. It is not the purpose of 
this paper to go into the various reasons why the separation of 
these ions is a difficult one, but rather to describe a method which 
has been used successfully by the writer in his classes for a 
number of years. 


This method depends upon the separation of calcium from 
strontium by taking advantage of the solubility of calcium 
sulphate in a boiling solution containing a considerable quantity 
of ammonium acetate. The solubility of calcium sulphate, and 
the insolubility of strontium sulphate in solutions of ammonium 
sulphate and ammonium chloride have been known for a long 
time and several procedures for the qualitative separation of 
these ions are based on this principle. The substitution of 
ammonium acetate for the chloride or sulphate however, has 

_ been found to be generally more suitable and also, in the hands 
of students, capable of greater accuracy. The separation of 
barium ion from calcium and stroritium ions by the well known 
acetic acid-chromate method has also been studied quantita- 
tively, and a modification of the usual method of separation 
_ proposed. 


Procedure. 


Treatment of the Filtrate from the Sulphides of the Fe.- 


Zn. etc. group. 
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Boil the solution until free from H,S. Filter if necessary 
and add NH,C1l, (if it has not already been added). Make 
ammoniacal and add 10-20 cc of ammonium carbonate solu- 
tion. (The temperature of the solution at the time of the addi- 
tion of ammonium carbonate should not exceed 70° C.)* Filter 
and test for completeness of precipitation. ‘The precipitate 
may now contain the carbonates of barium, strontium and 
calcium; the filtrate will contain the ions of the alkali group 
with magnesium ion, 


Treatment of the Precipitate. 


Dissolve the precipitate by pouring over it 10 cc of 3 N. 
acetic acid. Continue this treatment, using the same 10 cc of 
acid, until all action is over. Carefully neutralize the acetic 
acid solution with ammonium hydroxide and then add 3 cc 
of acetic acid in excess. Next add about 10-15 cc of potassium 
chromate solution: a yellow precipitate is barium chromate 
and confirms the presence of barium. MHeat to boiling, let 
stand 10 minutes, and filter. To the clear filtrate, which should 
be orange yellow in color with the excess of di-chromate ions, 
add 10 cc of acetic acid, a strong excess of ammonium hydr- 
oxide, and 10 cc of ammonium sulphate solution. (The solu- 
tion should have a volume of approximately 100 cc at this 
point.) Boil for about two minutes; a white precipitate is 
strontium sulphate and confirms the presence of strontium. 
Let stand for about ten minutes and filter. 


To the clear filtrate add 10 cc of ammonium oxalate solu- 
tion. If no precipitation occurs at once, boil for a few mo- 
ments; a white precipitate is calcium oxalate and confirms the 
presence of calcium. 


The usual and most satisfactory method of studying pro- 
blems of this kind is to determine the analytical limits involved. 
That is, to find the minimum quantity of one ion which can 
be detected in presence of a maximum quantity of the other. 
With this idea in view solutions were prepared of the following 


*H. B. Vickery: these Transactions, Vol. XIV, page 31. 
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concentrations. ‘The ordinary C. P. chemicals were used in 


all cases. 
UPC se ee, 3 N. solution 
Ammonium Hydroxide.........3 N. solution. 
Ammonium Carbonate..........3 N. solution. 
Ammonium Sulphate,.......... 10% solution. 
Ammonium Oxalate............Saturated solution at 15° C. 
Pottesvim Chromate.........../.10% solution: 


Test solutions of the chlorides of barium, strontium and calcium 
were prepared of such concentration that lcc of solution con- 
tained 5 mgs. of the metal. 


Separation of Ba and Sr. 


The method given in the procedure above for the separa- 
tion of these ions involves nothing new. It was necessary 
however to study the separation quantitatively to determine 
its practical limits of accuracy so far as this particular proce- 
dure was concerned. Assuming that the detection of about 2 
mgs. of barium in 100 cc’s of solution represents reasonable 
accuracy in a separation of this kind, it was only necessary to 
determine the amount of acetic acid which would allow the 
precipitation of that quantity of barium as barium chromate, 
and also to determine the maximum amountof strontium 
chromate which could be held in solution by the same concen- 
tration of acetic acid. 


Separation of Barium and Strontium. 


Separations of barium and strontium were carried out 
according to the method given, using varying concentrations 
of acetic acid. The solubility of the barium chromate was 
found to increase rapidly as the excess of acetic acid was in- 
creased. With an excess of 3 cc’s of 3 N. acetic acid, it was 
found that 1.5 mgs. of barium gave a noticeable precipitate of 
barium chromate, while under similar conditions, as much as 
500 mgs. of strontium gave no trace of precipitate. 
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The usual source of error at this point is of course, that 
when barium is present alone and in considerable quantity, 
there may not be sufficient quantity of acetic acid present to 
hold all of it in solution as the chromate, and as a result, some 
of the barium may be precipitated in place of strontium as 
the sulphate. Tests were made, therefore, to determine the 
maximum amounts of barium which could be present under 
the conditions of the procedure. It was found that a solution 
containing 400 mgs. of barium and no strontium, failed to 
give the slighest precipitate as the sulphate after having been 
removed as the chromate in presence of 3 cc’s of acid. 


Separation of Strontium and Calcium 


The problem to be studied in this separation was the ex- 
tent to which calcium sulphate is dissolved by ammonium ace- 
tate under the conditions of experiment, and also to find the 
minimum quantity of strontium that could be detected by 
precipitation as the sulphate. In an investigation of this sep- 
aration using ammonium sulphate and ammonium chloride, 
Vickery* has found that 80 cc’s of a 10% solution of ammonium 
chloride were necessary to prevent all precipitation of calcium 
sulphate in a solution containing 200 mgs. of calcium, and that 
under similar conditions, 3 mgs. of strontium gave a faint tur- 
bidity. 

Solutions were prepared containing varying quantities of 
strontium and calcium, and separations were carried out accord- 
ing to the procedure given. It was found that 3 mgs. of stron- 
tium could readily be detected in the presence of 400 mgs. of 
calcium.: Also it was found that a solution containing only 
400 mgs. of strontium gave not the slightest test for calcium. 


It is apparent therefore, that the substitution of ammonium 
acetate for the chloride or sulphate offers a wider limit for the 
delicacy of the strontium-calcium separation. The final de- 
tection of calcium in the filtrate from strontium sulphate de- 
pends upon the well known oxalate precipitation, and of course, 


*These Transactions, Vol. XIV, page 30. 
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needs no further verification. No confirmatory tests for the 
three ions have been included in the procedure given. It is 
assumed however that the usual ones are to be applied whenever 
it is thought necessary. 


No claims are made for exceptional accuracy in the above 
mentioned procedure. It is not intended to replace the various 
methods which are in general use by experienced analysts. 
In the writer’s opinion, it does, within reasonable limits, offer 
an accurate method of analysis for a rather troublesome group 
of metals. 


A PRocEDURE FOR THE QUALITATIVE ANALYSIS OF THE GROUP: 
Macnesium, Potassium, Sopium.—By Harotp S. Kine, 
Assistant Professor of Chemistry, Dalhousie University, 
Halifax, N. S. 

(Read 21 May, 1923) 


The course of qualitative analysis as given at Dalhousie 
University is so arranged that magnesium is not precipitated 
with the alkaline earth group but is found associated with the 
alkali metal group. In this paper a procedure is outlined for 
the analysis of the last group in the basic analysis, i.e. magne- 
sium, potassium and sodium. 


The classical method of analyzing for these constituents is 
to test for magnesium by the phosphate method in a side sam- 
ple and, if present, to evaporate the solution to dryness and 
ignite to remove ammonium salts. Then the magnesium is 
precipitated as hydroxide by means of barium hydroxide, the 
excess barium is removed as carbonate by the addition of am- 
monium hydroxide and ammonium carbonate. The solution 
is evaporated and ignited a second time to remove ammonium 
salts, and the residue is analyzed for potassium and sodium. 
The difficulties with this standard procedure are that the barium 
hydroxide solution absorbs carbon dioxide readily, the filtering 
and washing of the precipitates are slow, and particularly, two 
separate evaporations and ignitions are necessary. 


The procedure about to be described is found to be some- 
what simpler in operation. Its main features are made plain in 
the accompanying outline, while the detailed description and 
discussion of the precedure are as follows: 


Procedure 1. Detection of Magnesium. 


Evaporate the filtrate from the alkaline earth group preci- 


pitation until crystals appear. Add 15 c.c. of 15n.NH,OH 


and 5-20 c.c. of 4n. H;PO,. A white granular precipitate may 
be MgNH,PO, and indicates the presence of magnesium. Filter 
and wash once. Treat the precipitate by P.2 and the filtrate 
by’ P:3. 
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Notss.—1. Because of the reaction MgNH,PO,+H,0 =NH,OH+ Mg 
HPO,, a large excess of NH,OH is used. 

2. Only the minimum quantity of H,PO, necessary should be added. 
Too large an excess causes the solution used in P.7 to be too acid. The excess 
of phosphate may be removed before carrying out P.4 by adding hydrated 
ferric oxide and filtering. 


3. If, at the beginning of the analysis of the iron and aluminium groups, 
phosphates were found to be present in the sample under investigation, it 
might be well at that point to add sufficient phosphoric acid to insure the 
complete precipitation of the alkaline ‘earth group and magnesium as phos- 
phates, and then to follow the procedure as given by C. B. Nickerson in his 
paper “Arrangement of Procedure for the Removal of Phosphate Ions from 
the Iron and Alkaline Earth Groups”’ published in the Transactions of the 
Nova Scotian Institute of Science, Vol. XIII, Part 2, pp. 95-98. 


Procedure 2. Removal of Alkaline Earths. 


Extract the precipitate from P.1 with 5 c.c. of 3n. H,SQ,. 
To the extract add 10 c.c. of methylated spirits and shake for 
a few minutes. Filter, if necessary. 

Nores.—1. Traces of the alkaline earth group may have escaped pre- 
cipitation as carbonates. If so, they would be precipitated in P.1 by the 
phosphate in the form of a flocculent, NoT GRANULAR, precipitate. There- 


fore, the confirmatory test for magnesium should be carried out if the preci- 
pitate formed in P.1 is scanty or flocculent. 


2. The sulphates of the alkaline earth group are insoluble in an alcoholic 
solution, though calcium sulphate is appreciably soluble in aqueous solution. 
Methylated spirits are used rather than ethyl alcohol because of the regula- 
tions concerning the use of the latter. 


Procedure 3. Confirmatory Test for Magnesium. 


Add to the filtrate from P.2 5 c.c. of 15n. NH,OH and 5 
c.c. of 4n. H;PO,. Let stand at least half an hour with frequent 
shaking. A white granular precipitate is MgNH,PO, and 
confirms the presence of magnesium. 


Notes.—1. H;PO, is used rather than NazHPO, because the preci- 
pitate formed in the former case is more distinctly crystalline. 


Procedure 4. Removal of Ammonium Salts. 


Evaporate the filtrate from P.3 in a beaker until crystals 
appear. Then transfer to an evaporating dish and evaporate 
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to dryness. Ignite the residue carefully with a free flame until 
no more white fumes come off. (Hood.) Do not heat to red 
heat. Be sure to heat the sides of the dish as well as the bottom. 
Cool and add 10 c.c. of water. Heat just to boiling and filter 
through a very small filter paper into a test-tube. - Bubble 
through this solution a fine stream of the oxides of nitrogen 
made by warming 1 gram of starch with 4 c.c. of nitric acid 
(Sp. Gr. 1.33) in a 100 c.c. flask. Then boil the solution in the 
test tube. Divide the solution into one-fourth and three- 
fourth portions. Treat the one-fourth portion by P.5 and the 
three-fourth portion by P.7. 

Nores.—l. The bulk of the ammonium salts is removed by volatiliza- 


tion. Care must be taken, however, not to heat to incipient redness because 
at this temperature NaCl and especially KC1 are volatile. 

2. A residue so small as to be almost invisible may contain sufficient 
potassium or sodium to give tests. ‘Therefore, the procedures 5 and 7 should 
not be omitted. 


3. The reagents used throughout the analysis may have dissolved 
enough silicic acid from the glass to give a white residue of silica at this point. 
A brown residue may be due to organic matter derived from the filter paper 
or to impurities in the ammonia used. The excess of phosphoric acid gives a 
residue also. 


4. The oxides of nitrogen formed by the action of starch on nitric acid 
of Sp. Gr. 1.33 are approximately a one to one mixture of NO and NO3. 
They form nitrous acid in solution which reacts with the last traces of the 
ammonium salts to give nitrogen. Itisimportant to remove ammonium salts 
completely because they interfere with the potassium test. 


5. The ammonia free solution is divided into two portions and the 
potassium and sodium are tested for without separating them. For extreme 
accuracy they may be separated by the perchlorate method as given in the 
“Exact method of analysis of the alkali group,” by A. A. Noyes, in his ‘‘Quali- 
tative Chemical Analysis.” 


Procedure 5. Detection of Potassium. 


Dilute the one-fourth portion from P.4 to 5 c.c. and add 
5 c.c. of Na;Co(NO,) reagent. Let stand for at least 10 min- 
utes if no immediate precipitate forms. A yellow precipitate 
may be K, NaCo(NO.,), and indicates the presence of potassium. 
Treat by P.6 without filtering. 
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Nortes.—l. The sodium cobaltinitrite reagent is made up O.1 formal 
in Na;Co(NOz)6, 3n. in NaNO, and In. in CH,;COOH. 


2. As little as O.1 mg. of potassium can be detected in the above por- 
tion after long standing even in the presence-of a large excess of sodium. 


3. Incomplete precipitation of magnesium does not interfere with this 
test. For example, as much as 100 mgs. of magnesium give no precipitate 
and do not interfere with the precipitation of the potassium. 

4. Ammonium gives a precipitate of (NH,) 2NaCo(NO.)6 which is 
almost as insoluble as the potassium precipitate and very similar to it. There- 
fore every precaution is taken to remove ammonium previous to this test. 
Moreover, if the precipitate formed is scanty, the confirmatory test should 
be made. 


Procedure 6. Confirmatory Test for Potassium. 


Boil the solution from P.5 for a minute. Then cool and 
add 3 c.c. of the Na;Co (NO,).6 reagent. Let stand for ten 
minutes. A yellow precipitate is K,NaCo(NO.).5 and confirms 
the presence of potassium. 

Nores.—l. The cobaltinitrite reagent contains an excess of sodium 
nitrite and acetic acid. On boiling, any ammonium present is decomposed 


by the nitrous acid. The cobaltinitrite is decomposed also, so that after 
cooling more of the reagent is added. 


2. This confirmatory test is more satisfactory than the flame test 
because the presence of sodium does not interfere. 


Procedure 7. Detection of Sodium. 


To the three-fourth portion from P.4 add 5 c.c. of the K,H, 
Sb,O, reagent. Let stand at least one hour or better overnight. 
A white, crystalline precipitate adhering to the walls of the 
test-tube is Na, H,Sb,0, and shows the presence of sodiam. 


Notes.—1l. The dipotassium dihydrogen pyroantimonate :eagent is 
0.05 formal in K,H,Sb,0,, O. In. in KOH and saturated with Na2H2Sb,0,. 
It must be freshly made because of its instability. 


2. When the portion analyzed is free from other substances, as little 
as 0.5 mg. of sodium can be detected with this reagent. With large amounts 
of potassium present, 8 mgs. of sodium may escape detection. Therefore, 
for more delicate work, potassium should be removed. Usually, however, 
this accuracy is sufficient. 
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3. Magnesium and the alkaline earths give a flocculent precipitate 
which, in small quantities, does not interfere with the test. The sodium 
precipitate adheres in part to the walls of the test-tube while the flocculent 
precipitate can be removed easily by decanting. 


4. The sodium precipitate has a great tendency to form a supersatu- 
rated solution. Rubbing the inside of the test tube with a stirring rod aids 
the precipitation. Sodium should not be considered absent until the solution 
has stood at least an hour or better overnight. Very often the compound 
comes down in the form of a few crystals rather than as a precipitate. 


5. The flame test is not to be depended upon for the detection of sodium 
because of its extreme delicacy. The amounts of sodium introduced from 
the utensils, filter paper and dust give enough sodium to color the flame but 
not sufficient to detect by the pyroantimonate test. 


Outline for the Analysis of Magnesium, Potassium and 
Sodium. 


Filtrate from the Alkaline Earth Group Precipitation. 
(P.1) Evaporate. Add NH,OH and H;POQ,. Filter. 


White granular ppte. Filtrate: (P.4) 
MgNH,PO, Evaporate to dryness. Ignite, Dis- 
(P.2) Extract with H,SO,. Add solve in H,0. Bubble in NO and 
alcohol. Filter. NO2. Boil. 


1/4 Solution. 


(P.5) Add 
Filtrate: Na;Co(NOz)6 3/4 Solution. 
Ppte. (P.3) ’ Yellow ppte. (P.7) 
Alkaline Add NH,OH cecal K,NaCo(NOz)6«. Add K,H,Sb20, 
Earth H,PO, White | 5, ~*| White eryst. ppte. 
Sulphates gran, ppte. (P.6) Na2H,Sb,0;. 
. MeNH,PO Boil. Add 
Reject. gNH,P0,. Na, Co(NO;) 
.~. Mg++ 3 2)6 
Yellow ppte. «Drea: 
K,NaCo(NO,z)6¢. Ka 
| “. K+ 
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On THE Nature or LoutsireE—By Pror. T. L. Watxer, 
Pu. D., Director of the Royal Ontario Museum of Miner- 
alogy, Toronto, Ontario. 

(Read 16 April, 1923) 

In 1878, Honeyman, Nova Scotian Institute of Natural 
Science, Vol. V, p. 15, gave this name to a zeolite which 
_ formed part of a boulder picked up on the Blomidon shore, 
King’s County, Nova Scotia, by Mr. Robert W. Starr, who 
accompanied Dr. D. Honeyman .while he was engaged in July, 
1877, in the study of the geology of that region. It was analyzed 
by Henry Louis, then of Londonderry Mines, N. S., after whom 
it was named by Dr. Honeyman. The mineral was closely 
related to apophyllite in composition except that it was much 
higher in silica. 

The type specimen is the property of the Provincial Museum 
in Halifax, and when Mr. Harry Piers, curator of that institu- 
tion, suggested that it should be re-examined, I gladly accepted 
in order to find the true place of louisite among the zeolites. 

The specimen, which is waterworn, weighed less than one 
pound. It is white on the outer surface, and when examined 
by a strong lens is seen to contain innumerable tiny roundish 
masses somewhat glassy in lustre. The white crust extends to 
a depth of about an eighth of an inch and surrounds the leek- 
green glassy mineral which has been known as louisite. Louisite 
is quite cleavable in one direction, possesses a vitreous lustre, 
and as it can be readily scratched with a knife, appears to be 
about 5 in the scale of hardness. Its streak is white, and accord- 
ing to Louis it has a density of 2.41. 

A thin section prepared for microscopic study showed 
when examined between crossed nicols that louisite is an aggre- 
gate of radiating spherules of quartz in cleavable apophyllite. 
(Figure 1). A portion from the centre of the mass was crushed 
and treated with a heavy liquid consisting of bromoform and 
carbon tetrachloride of such a density that about half of the 
powdered mineral floated, while the rest sank to the bottom. 
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When these two portions were examined with the microscope, 
it was found that the lighter was almost entirely free from quartz 
-spherules and had a density of 2.369 which agrees with the 
known values for apophyllite. In the heavier portion nearly 
all the grains were complex, consisting of radiating masses of 
quartz usually attached to fragments of apophyllite. The 
density of the heavier portion was found to be 2.542 which 
would correspond to a mixture of quartz and apophyllite in the 
ratio.of, 2 J" 


Fig. 1. Microphotograph of louisite spherules of quarts in apophylliteg 
crossed nicols x 40 diameters. 
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The apophyllite was analysed by E. W. Todd with the 
following result: 


\Molecu. |Apophyl- 

% ratio: "| Tite Bal. 

clon [ae os Sons 2899 . 864 .029 

Spee te eee. ss 712 .001 eda .001 

st: -| ed he Us: ed wir yt | .O01 

Lo a the 2 ae 452 P45 7 ae ero 

> a eae .64 .O10 .007 .003 

ES aces eG | ED O27) beh Sed 

wie on == 3 = 16.61 eee es .O18 

= 523 2 Lgtalgh eee 48 2G. oe 

Less oxygen equivalent | (- .20) 
100.08 


The molecular ratios of the different constituents are in- 
dicated in the second column. In the third the constituents 
which go to form the apophyllite, using the formula of Ram- 
melsberg, 4CaO, 8SiO.. 8H.O. K(F.OH), are indicated. In the 
last column the balance is very small, consisting of 1.74% SiO,, 
12 A1,0,, .18 Fe,0;, .18 Na.O, and .32 H.O. Chemically con- 
sidered, the lighter portion is very nearly pur¢ apohyllite with 
a little quartz and very slight mixture probably of some zeolite. 


The optical properties of the two minerals which make up 
the aggregate known as louisite, were examined by the immer- 
sion method and found to possess indices of refraction in accord 
with the suggestion that the individual minerals are quartz 
and apophyllite. 

I wish to acknowledge the kindness of Mr. Piers in permit- 
ting me to examine the only known specimen of louisite. 


On a New Tuncsten (SCHEELITE) Deposit at Lower Sack- 
VILLE, Hatirax County, N. $.—By Harry Piers, Cura- 
tor of the Provincial Museum of Nova Scotia, Halifax. 


Read 21st May, 1923, 


Previous discoveries of Tungsten ores in Nova Scotia.— 
Before describing the Tungsten prospect at Lower Sackville, 
Halifax County, it will be well to very briefly refer to'the occur- 
rences of similar and related ores which had previously been 
found in Nova Scotia since about 1893, the data regarding 
which are much scattered. ‘The ores so far found here are 
Scheelite or Calcium Tungstate, Hubnerite or Manganese 
Tungstate, Wolframite or Iron-and Manganese Tungstate, and 
the decomposition product, Tungstite or Oxide of Tungsten. 

Tungsten ore in the form of Scheelite was apparently 
first discovered in Nova Scotia about 1893 or ’94, associated 
with a little arsenopyrite and pyrite in a quartz vein intersecting 
the main auriferous vein of the Quartzite Division of the Gold 
Measures at the Ballou or Old American Mine, Malaga Gold 
District, Queen’s Co. (See Rept. Geol. Surv. Canada for 
1894, n.-s.,;vol. 7, p. 14:R.) 

It was next found as brownish Hubnerite in quartz in a 
gneissic or granitic rock of Pre-Cambrian age at Tom Murphy’s 
Brook, Emerald, near Northeast Margaree, Inverness Co., 
about 1897-98. (See Rept. Geol. Surv. Canada for 1898, vol. 
11, p. 10 R. For specimen of this mineral, see Prov. Museum 
ACC.. 1G, 92757.) 

In November, 1907, Tungstite, the yellow oxide of Tungsten, 
was discovered in drift boulders 14% mile west of the crusher 
of the Consolidated Mines Company, Moose River Gold District, 
in the eastern section of Halifax Co., by John A. Reynolds and 
W. S. Currie, of Moose River, and was determined by A. L. Mc- 
Callum and Dr. T. L. Walker, in May 1908, (see sample, Mus- 
eum acc. no. 3237); and about June of that year Scheelite in 
quartz was found by Mr. Reynolds in drift boulders near Still- 
water Brook, about 2% miles southwest of Moose River Gold 
Mines, (see sample, acc. no. 3246); and finally in the latter 
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part of the same month, the Scheelite, of a buff colour, was 
located im situ on the footwall of a quartz vein, interbedded in 
a slate belt, between quartzite walls, dipping northwest at an 
angle of 75°, at Stillwater Brook, about three-quarters of a 
mile north of the place where the last-mentioned boulders had 
been discovered,—that is, about 2% miles west-southwest of 
‘Moose River Gold Mines. (See sample of this ore, acc. no. 
3527.) Other scheelite-bearing veins were also found alongside 
this ore. This deposit was very:extensively developed by an 
incline shaft which was some three hundred feet long by March, 
1911. It became-a well-known and much-talked-of mine, and 
the place itself received the name of Scheelite. The deposit 
first belonged to W. S. Currie, J. A. Reynolds and A. L. McCal- 
lum; afterwards passed to A. A. Hayward; and then tovarious 
companies. It had produced a large amount of ore for several 
years, but finally after the Great War, the mine was closed, 
said to have been because the pay-streaks were too restricted, 
and too much dead-work had therefore to be done. It was 
the most important deposit of Tungsten ore yet located here. 


Owing to the important nature of this extensive deposit, 


search for the mineral was greatly stimulated throughout the 
province, and in December, 1908, brownish buff-coloured 
Scheelite was also discovered in a rather narrow interbedded 
quartz vein in a slate belt, in the Quartzite Division of the Gold 
Measures, just northeast of Perry Lake, about a mile north- 
west of the Waverley Gold District, Halifax Co., by Louis 
Newell McDonald, who had prospected the vein for gold about 
ten years before. This deposit has never been developed. (See 
samples of this ore, acc. nos. 3331-2.) 

The discovery of small quantities of tin ore (cassitirite) 
in pegmatitic granite at Lake Ramsay in the northwest section 
Lunenburg Co., in October, 1906, and at Wallabach Stream, 
between Camp and Harris Lakes, 4% miles to. the north- 
northeast, late in 1907, led to extensive prospecting in the 
whole of the interesting New Ross district. Tungstite and 
Wolframite were found in quartz at Ernest Turner’s tin pros- 
pect on the northwest side of Wallabach Stream, in pegmatite 
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in irruptive granite of probable Devonian age, about 11th June, 
1909, by Dr. T. L. Walker, (see museum acc. nos. 3374 and 
3688). The Geological Survey of Canada also reported Hub- 
nerite as having been found near Lake Ramsay (Sum. Rept. 
for 1907, p. 82), and Scheelite with cassiterite, copper pyrite, 
and zinc blende in quartz-porphyry on the Wallabach Stream. 
(Sum. Rept. for 1911; p. 339). 


About the 16th of May, 1911, Scheelite, with a little 
arsenopyrite and oxides of iron and manganese, was found by 
Orlando Harlow in a quartz vein, said to be six inches wide, in 
slate, in the Gold Measures, a half mile west-northwest of Huey 
Lake, about 23 miles west of Baker Settlement and about 11 
miles westward of Bridgewater, Lunenburg Co. Several veins 
were located there. (See Geol. Surv. Canada Sum. Rept. for 
1911, p. 339; and for sample of ore, see museum ace. - no. 


Rey) 


In Queen’s County, the well-known prospector and local 


geologist, Walter H. Prest, discovered white Scheelite in drift 
at Fifteen-mile Brook, between Middlesfield and Greenfield, 
about or shortly before May, 1911, (see museum acc. no. 
3689, and Geol. Surv. Can. Sum. Rept. for 1911, p. 334); and 
in October of the same year, E. R. Faribault of the Geological 
Survey discovered that ore in situ in a quartz vein prospected 
for gold by Mr. Ells at Fifteen-mile Brook, near Middlefield, 
a short distance to the northeast of where Mr. Prest had pre- 
viously found numerous loose pieces of the same mineral. This 
is in the Quartzite Division of the Gold Measures. 


In 1911, the Provincial Museum received a specimen of 
Scheelite with arsenopyrite in quartz from near Tangier, Guys- 
borough Co., (see acc. no. 3698). About 1914, Mr. Brennan 
discovered brownish-buff Scheelite in a vein cutting the Dun- 
brack Vein, Oldham Gold District, Halifax Co., (see acc. no. 
5042). And in 1919, George A. Cameron found buff-coloured 
Scheelite with arsenopyrite in a sharp fold of an east-and-west 
quartz vein of the Gold Measures, at a depth of 155 feet, in a 
cross-cut south from the Kaulback shaft, on the old Torquoy 
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property, Moose River, Halifax County, about 23 miles due east 
of the Scheelite mine at Scheelite. (See museum acc. no. 
4796.) It was apparently in a well-defined ore-shoot confined 
to the sharp fold referred to. 

Apparently all of these eleven deposits of Tungsten ore 
in Nova Scotia, are associated with quartz veins (mostly 
interbedded ones) in the Quartzite Division of this Gold 
Measures, (Lower Cambrian or possibly Pre-Cambrian age), of 
Halifax, Lunenburg and Queen’s.Counties, with the exception of 
the ores about Lake Ramsay and New Ross, Lunenburg Co., 
which are in pegmatite in Devonian granite, and the Hubnerite 
at Emerald, Inverness Co., which is in Pre-Cambrian rocks. 
Tungstite is liable to occur as an alteration product at any of 
the known deposits. Scheelite is the most common ore here, 
and it is usually associated with more or less arsenopyrite. 
The only deposit which so far has been commercially worked, 
is that at Scheelite near Moose River. 

Discovery of the Sackville deposit—In September, 1921, 
Frederick W. Dixon, while prospecting a 2% inch quartz vein 
in an outcrop of quartzite on his. property at Lower Sackville, 
Halifax County, N. S., discovered arsenopyrite in the vein, and 
brought samples to the Provincial Museum for determination 
on the 23rd of that month. (See museum acc. no. 5026.) 

On continuing to prospect the vein, he found that it widen- 
ed to six inches or more; and on 3rd of October, he discovered 
therein another mineral. Not knowing what it was, he brought 
a sample to the Museum on the next day, (see acc. no, 5038). 
This was identified as a brownish-pinkish-buff coloured Scheel- 
ite in white quartz, the Scheelite having tabular-shaped cav- 
ities which had been left unfilled at the time of deposition, and 
which give it a sort of semi-cubical appearance when broken. 
Thus it very greatly resembled in colour and general appearance 
the Scheelite from Perry Lake about a mile northwest of Wav- 
erley, which had been discovered in 1908. A little yellow Tung- 
stite (oxide) also showed on one of these specimens (acc. no. 
5039). I told Mr. Dixon he had better immediately take up 
the mineral rights to the property, which he did; and on 10th 
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October he informed me where the specimens had been dis- 
covered, as the location of the vein had been unknown to me. 
As it was on the southwestward range of the Waverley anti- 
cline, and about on the strike of the very similar ore at Perry 
Lake, 33 miles to the northeast, I thought that the vein, on 
being further prospected to the northeast, might possibly be 
correlated with the latter. 

Prospecting work.—Mr. Dixon accordingly exaenaee the 
rock outcrops in that direction, but failed to locate an ex- 
tension of his vein. With the aid of a few men, work was be- 
gun in sinking on the vein where it cropped, and this was con- 
tinued till winter put an end to the season’s operations. He 
extracted a considerable amount of fine-looking ore, very prom- 
ising large samples of which were brought to the Museum on 
22nd October and in January, (acc. nos. 5045 and 5060). 

In the spring of 1922, he resumed the work of prospecting 
the vein, and followed it downward on its dip, extracting more 
ore of excellent quality. 

Examination of the deposit—As the relative attitude of 
this vein to the country-rock could: not be ascertained by Mr. 
Dixon, nor its relationship, if any, to the Perry Lake deposit, 
and without such information it was difficult to judge how 
intelligently the work of prospecting was being conducted, I 
visited the deposit on 3rd May, 1922, accompanied by Dr. 
F. H. Sexton, Mr. J. L. Hetherington, and the owner. I then 
made the following notes on the occurrence: 

Location—The despoit is situated on Fred. W. Dixon’s 
property, formerly Robert Ward’s, a very short distance to 
the north-northeast of the site of Fultz’s old Twelve-mile House, 
at the forks of the Old Cobequid Road and what is known as 
the “New” Windsor Road, nearly two miles north of Bedford 
railway station on tide-water at the head of Bedford Basin, 
and about 12 miles by road from Halifax, Halifax Co. 

Geological horizon.—It occurs in a vein of white quartz 
in heavily-bedded blue-gray quartzite or ‘‘whin’’ of the lower 
or Quartzite Division of the Gold Measures which are believed 
to be of Lower Cambrian or possibly even Pre-Cambrian age. 
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Description of the deposit—Considerable difficulty was 
experienced in determining the true dip of the heavily-bedded 
quartzite, which outcrops in succeeding ridges to the east- 
northeast. However, I ascertained that it dipped 25° south- 
southeastward, and that its strike was N.70°E. (true bearings). 
This showed that the desposit was located a short distance on 
the southern side of the Waverley anticline, and not on the 
‘northern side as in the case of the Perry Lake interbedded 
deposit. 

There had been sunk a small pit, of irregular shape, meas- 
uring about 32 feet in length along the direction of the strike 
of the rocks, and about 15 feet-in greatest width, with a maxi- 
mum depth of about 9 feet at the northeast end. 

The vein-matter (ore-bearing quartz), had mostly been 
blasted out, and removed to a neighboring barn, but some of it 
remained on the northeastern part of the floor of the pit. Owing 
to this unfortunate removal of the greater part of the vein, it 
was difficult to ascertain its true attitude to the country-rock. 
The vein had cropped on the southern side of the pit, that being 
the spot where it had first been discovered on the surface; and 
there a small remnant of it, still in place, was 9 inches wide, 
while part of it there, now removed, is said to have been as 
thin as 3 or 4 inches. It then dipped northward at a steep 
angle of perhaps 50°, but soon flattened out on the floor of the 
small pit, and where last seen in the quartzite, on the north- 
east side, was apparantly steepening again. Good ore had 
been obtained on the northern part of the floor of the pit, and 
Mr. Dixon says that the vein in one part had become as wide 
as 18 inches, which I could well believe from the size of some of 
the largest samples received at the Museum. . 

From this examination it is clear that the deposit is on 
the southern side of the axis of the Waverley anticline, the course 
of which is here about N. 47° E. (true bearings). The anticlinal 
axis is without doubt located in the low-lying ground, covered 
with deep soil, a very short distance to the northwest of the 
deposit. The swinging of the strike somewhat around towards 
the axis of the anticline, suggests that the rock at the pit may 
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be near the place where it noses around the axis. About a 
hundred feet south-southeast of the pit is an exposure of 
blebby (nodular) quartzite in slate, dipping southward about 
.60°, showing that the beds steepen just there. The quartzite 
ledge in which the deposit occurs, can be traced for some dis- 
tance east-northeastward and diagonally across the Oid Cob- 
equid Road; but the vein could not be located in the many 
exposures I examined in that direction. 

A fissure vein—From the opposing dips of the quartzite 
country-rock and of the quartz vein which carries the ore— 
the former dipping about 25° to the south-southeastward, and 
the latter at varying angles to the northward,—it is also clear 
that the vein is not interbedded as I hoped it was, but that it is 
a fissure one penetrating northward, at varying pitches, into the 
heavily-bedded quartzite which itself dips, as stated, S. 20° E. 
at an angle of 25°. The Perry Lake Scheelite deposit, on the 
‘contrary, is an interbedded vein on the northern side of the 
anticlinal axis, as it dips to the northwestward in harmony with 
the strata. 

It seems quite possible that if the Sackville vein is follow- 
ed further into the country-rock, it will be found ultimately 
to be an off-shoot from an interbedded vein somewhat to the 
northward at a moderate distance. This I believe will prove 
to be the case. As has been said, no indication of the extension 
of the vein could be located in the exposures on the strike to the 
east-northeastward; and to the westward soil covers the rock- 
surface. 

Suggestion as to future exploration—It seems that the best 
that can at present be done, is to follow the fissure-vein where- 
ever it may lead into the measures, to ascertain what it is con- 
nected with and thus possibly locate a main interbedded vein 
which would be more regular and extensive, and it is to be hoped 
as well mineralized. This is what I recommended to be done, 
should the work be continued, unless new evidence of the ex- 
istence of the vein could be found near by. The amount of ore 
present in the fissure-vein, judging by what had recently been 
taken out, should at least pay for this exploratory work. A 
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‘to me to be one of the very best Scheelite discoveries that has 
yet been made in this province, and the deposit decidedly 
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number of barrels of good ore were shown, all of which had been 


taken out of the small pit described. 
Judged as a prospect only, which so far it only is, it seems 


deserves to be further investigated. 


Tue Evectricat Conpuctivity oF CaicirE.—By W. J. Jacx- 
son, M.A., McGregor Fetlow in Physics, Dalhousie Uni- 
versity, Halifax, N. S. 


(Read May 21, 1923) 


It has been found that in crystals of calcite there is a polarisation effect 
due possibly to a space charge near the electrodes or throughout the crystal; 
the amount varying with different crystals. There is a displacement current 
as well as a conduction current. The relation between the current and the 
temperature is approximately exponential. The conductivity is directional. 
When the crystals are exposed to X-Rays the change in conductivity does 
not last for more than one or two hours. 


Introduction 


Experimental work on the thermo-luminescent properties 
of calcite and similar crystals has been carried out by Mackay* 
in which he found that when the crystals became luminescent 
the electrical conducitvity increased. The photo-electric con- 
ductivity of diamond crystals has been recently investigated 
by Miss Levi,t who found that the electrical resistance of dia- 
mond crystals varied with the wave-length of the exciting light. 
In a paper on the change in the electrical resistance which 
certain crystals undergo on exposure to radiation, Gudden and 
Pohlt offer an hypothesis that conduction takes place by means 
of negative carriers, which on becoming separated from neutral 
atoms leave them positively charged; the positive ions then 
create a space charge within the crystal. 


Apparatus and Method of Measurement 


Crystals of calcite were selected from a larger block of 
calcite which was thermo-luminescent. 

Electrodes were fastened to the parallel faces by drilling 
the calcite and fastening in copper wires with an amalgam 
cement (dental). The approximate size of No. 1 crystal was 
(2 cm. X 5 cm. X .75 cm.) and No. 2. (2.5 em, X 2.5 ;cumae 
1 cm.) 

After the crystals had been carefully cleaned with alcohol 
and dried they were mounted as shown in the diagram. 


* Proc. Roy. Soc. Canada. Vol. XV. Page No. 241; 1921. 
t Proc. Roy. Soc. Canada. Vol. XVI., Page No. 95; 1922. 
t Zeitschr. Fur Physik No. 6. Page 249. No. 7. Page 65; 1921. 
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FiG. 1. 


A—Cyrstal. B—Quartz Tubing. C—Cal. Chloride. 
D—Tin Container. 


Diagram Showing Mounting of Calcite Crystal 


A guard ring was used to eliminate effects due to surface 
conductivity. Later it was found that this precaution was not 
necessary. The current through the crystals, which varied 
from 10-3 amperes to 10-** amperes, was measured by means of 
a Dolazalek electrometer. The whole apparatus was carefully 
screened electrostatically and precautions were taken to keep 
the crystals and insulation dry. Calcium ee was used as 
a drying agent. 

The temperature was kept constant at any desired value 
by placing the crystal in a DeKhotinsky thermo-constant 
electrical oven. It was found that the temperature of this 
oven when regulated did not vary more than .5 °C. The dia- 
gram, Fig. No. 1 (A), shows the appratus assembled. 
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A—Crystal K—Insulated Keys 
C—Mica Condenser P—Potentiometer 
E—Dolazalek Electrometer. 
FIG 2 


1. Effect of Time and Temperature on the 
Conductivity. 


A constant E. M. F. of 300 Volts obtained from storage 
cells, was applied to the crystal and the current was measured 
by the electrometer at definite intervals. Table No. 1 gives a 
typical set of readings, showing the decrease of current through 
the crystal with time, and Curve “A,” Fig. No. 3, shows the 
data graphically. 


Table No. 1 
Time No. of Secs. per 
(Hrs.) 100 Scale div. Current 
0 10.6 Sec. 56.9 K 
2 20 Fes 5 he BB 5 
6 BZ eS te. 1) 2 & 
10 CO aes Re Re oa 


18 Deby sie 11.4 K 


= 
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Heuns aften potential applied. 
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Curve “B” Fig. No. 3, is the time-current curve for crystal 
No. 2. The current in this case being multiplied by a factor 
10 to accentuate it on the scale. 

The electrical conductivity of the calcite was then measured 
at different temperatures at a definite time after the potential 
had been applied, so that the polarization effect was practically 
eliminated. Table No. 2 shows the effect of temperature on 
the conductivity and the curve in Fig. No. 4, shows that the 
logarithm of the current is approximately proportional to the 
absolute temperature. 


Table No. 2 
Temperature Current 
Ke doe te 8.05 K 
3hO°C. 10.5 K 
> 1 et ee 135K. 
45.0°C. 24.0 K 
59°.0°C. 65.0 K 


ge. 5G: 125. -K 
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deo Jie J20 730 340 
Tempe natunc tn degrees absolute. 


FIG. 4. 


II. Polarisation and Depolarisation 


The potential was applied to the crystal for 8 hours. After 
disconnecting the battery the crystal was earthed and the 
depolarization current measured by the electrometer. This 
current plotted against time gives what is designated here as 
the deplolarization curve. 


Considerable light is thrown on the conduction of electricity 
through the calcite crystal by a study of these curves. 


From the data obtained it can be said that probably a 
space charge exists near the elctrodes or possibly throughout 
the crystal. The experimental facts also give evidence of a 
displacement current and also a conduction current through 


the crystal. 


= 
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Fig. No. 5 shows a typical Current-time curve and also the 
corresponding depolarization curve. Ifa line XY is drawn as 
shown in the figure and the area under the curve “‘A”’ down to 
that line measured it is seen to be approximately equal to the area 
under the curve A’ (down to OX) which is the corresponding 
depolarization curve. Curves B and B’ also show the same — 
phenomena. Other curves obtained, of which those in Fig. 
No. 5 are typical go to show that there is a displacement as well 
as a conduction current. 


III. Directional Conductivity 


In crystals No. 1 and No. 2 the conductivity in opposite 
directions was found to be different. Miss Levi* found similar 
results for diamond crystals. Curves ‘‘A” and ‘“‘B,” Fig. No. 
5 show the relative values of the current through the crystal 
in opposite directions. Positive and Negative potentials were 
applied to both sides of the crystals alternately; the electro- 
meter was also connected to the opposite side of the crystal. 


* Proc. Roy. Soc. Canada. XVI. Page 95; 1922. 
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Z 4 f 
Howns aften potential applied. 


FIG. 6. 


Curves A and B, Fig. 6, indicate the variation of current 
with time for crystal No. 2, while C and B are the correspond- 
ing curves for a direction at right angles to the first case.t 


Effects of X-Rays on Polarization. 


A potential of 200 volts was applied to the crystal for three 
or four hours before exposure to X-Rays. The results are graph- 
ically shown in Fig. 6, curves A and A’, B and B’. 


+ In some later work done at Princeton University using crystals sput- 
tered with silver, the writer was unable to find any difference in conduc- 
tivity in opposite directions through the crystal. It is quite possible that the 
earlier results on directional conductivity may have been an effect due en- 
tirely to contact. 
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It is noted that the current through the crystal is increased 
but that the X-Ray exposure has not a permanent effect on 
the conductivity. 


Summary 


1. In calcite crystals there is a polarization effect due 
possibly to a space charge near the electrodes or throughout 
‘the crystal. 

2. There is a displacement current as well as a conduction 
current. 

3. The relation between the current and the temperature 
is approximately exponential. 

4. The conductivity is directional. 

5. Exposure of the crystals to X-Rays increases the con- 
ductivity; returning to a normal value in one or two hours. 

The writer wishes to thank Dr. J. H. L. Johnstone who 
suggested this problem and under whose direction the work 
was carried out, and also Dr. H. L. Bronson who offered many 
suggestions. 


THE Puenotocy oF Nova Scotia, 1922.—By A. H. MacKay, 
LL.D.,. Halifax. 


These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the school- 
room the flowering or other specimens when first observed, 
for authoritative determination by the teacher, who generally 
credits the first finder by placing the name and the observation 
on the honor roll section of the blackboard for the day. The 
teacher, after testing the correctness of the observation, marks 
it on the schedule with which every teacher is provided—a copy 
of which is sent in to the Inspector with the school returns at 
the end of June and January. } 


The following tables are complied from 130 of the best 
schedules out of the 300 sent in. The selections were made 
and compiled under the direction of Mr. H. R. Shinner, B.A. 
and Miss Annimae Bill, of the Education Department. 


The schedules for each year are carefully bound up in large 
annual volumes which are placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the different 
belts, slopes or regions, have been rural science teachers who 
have most distinguished themselves as instructors. They 


were selected for the purpose on the recommendation of the 
Director of rural science education. The sheets from which the 
provincial phenochrons are calculated are also bound in annual 
folio volumes for ease of consultation and preservation. 


The province is divided into its main climate slopes or 
regions not always coterminous with the boundaries of counties. 
Slopes, especially those to the coast, are subdivided into belts 


such as (a) the coast belt, (b) the low inland belt, and (c) the 


high inland belt, as follows: 
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No. Regions or Slopes Belts 
I. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 


(c) High Inlands. 
II. Shelburne, Queens & Lunenburg Co’s. 


IiI. Annapolis and Kings Counties, (a) South Mts., (b) Annapolis 
’ Valley, (c) Cornwallis 
Valley, (d) North Mts. 


IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands 


V. Halifax and Guysboro Counties, % a 
VI.a. Cobequid Slope (to the south), __ af ‘f 
VI.b. Chignecto Slope (to the northwest), ss e 
VII. Northumberland Straits Slope (to the north), “ “ 
VIII. Richmond & Cape Breton Co.’s - 
IX. Bras d’Or Slope (to the southeast), of 

X. Inverness Slope (to Gulf, N. W.), s sf 


The ten regions are indicated on the outline map 


CoMPILATION INSTRUCTIONS—AVERAGING LocaL PHENOCHRONS 
For “RecN” or “‘Bett’? PHENOCHRONS. 


If ten or fewer good phenological observations schedules 
can be selected from those belonging to any given belt, they 
may be averaged as indicated in the columns within. If there 
are not ten from each belt, then it may be better to combine 
two belts, or if necessary, three belts on the form within. In 
the latter case the average will be the ‘‘region” phenochron. 
When a full sheet can be made out for each belt, the average 
of the phenochrons for the three “belts”? will give the pheno- 
chrons for the “region.” Finally, the phenochrons of each of 
the ten regions will be averaged to find the provincial pheno- 
chron for each phenomenon on the list. This will be done by 
the compiler-in-chief. 


There is a convenience in averaging the dates of ten stat- 
ions, which accounts for the ten columns for stations in the form 
within. When a few dates are not given it may be fair to enter 
in the blanks the dates from a similar and neighboring station 
which is not otherwise utilized for the sheet. Great care should 
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be taken that such observations taken from a schedule not sum- 
marized, should be what might have been observed at the 
station indicated in the heading, and to indicate such a trans- 
ference the date should be surrounded by a circle with the pen, 
which would always mean that the observation was not made 
in the station heading the column, but in a neighboring one, 
and was taken from a supernumerary schedule. 


THUNDER-STorMS.—These dates will be entered in their 
respective columns and opposite the month indjcated. They 
will not be averaged, of course. The number of observation 
schedules represented in any “region” or general sheet under 
this head should be noted somewhere on the top margin of the 
page. 

Accuracy.—Care must be exercised in selecting schedules, 
the observations of which appear to have been carefully made, 
neglecting any which give reason for doubt, when selecting for 
summation on the form within. Great care must also be ex- 
ercised in copying the figures and entering them, so that no 
slip may occur. Every entry should be checked. One slip 
may spoil the effect of all the accurate numbers entering into 
the summation. In like manner great care has to be taken in 
adding and averaging the figures, and for this purpose every 
sum should be done twice (once in reverse order,) so as to give 
absolute confidence in the accuracy of the work. 


Remarks.—The compiler filling one of these blanks should 
keep one copy for himself while sending the other to the com- 
piler-in-chief. 

The set of stations on the right under “when becoming 
common,” must be EXACTLY the same as on the left, under 
‘“when first seen.”” The compiler can enter explanatory remarks 
in the blank below, and should sign each sheet as a guarantee of 
its correctness. These sheets will be bound into a volume for 
each year. 
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PHENOLOGICAL OBSERVATIONS IN 63 


THUNDERSTORMS—PHENOLOGICAL OsservaTions, Nova Scorta, 1922 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 
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NOVA scoTiA, 1922—macKay 


THUNDERSTORMS—PHENOLOGICAL OsserRvaTions, Nova Scotra, 1922 


The indices indicate the number of stations from which the Thunderstorms 
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were reported on the day of the year specified. 
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TRANSACTIONS 


OF. THE 


Nowa Scotian Justitute of Srienece 


SESSIONS OF 1923-1924 
(VoL. xvi Part 2) 


A Nova Scotia Lire Taste. — By A. C. Jost, M.D., C. M., 


Provincial Medical Officer, Halifax, N. S. 
_ (Read 14 January, 1924) 
For the preparation of the Life Table presented herewith 
there were available the following data.— 


1. Population Statistics of the Province by sexes, in 
single years of age, (age 0-4), in five year periods, (ages 5-89), 


and in one eleven year period (90-100). These had been ob- 


tained from the census figures of the censuses of 1911 and 1921. 
The geometrical method of computing the populations of the 
various age groups during the intercensal years was followed. 
Both censuses were taken as at June first of the census year. 
Since April first was the central point of the years for which 
mortality statistics were available, some correction of the popu- 
lation figures was necessary and was carried out. Correction 
was also made for the persons of the population whose ages 
\were not given in the census returns, these persons being placed 
pro rata in the various age groups. During the three years 
there were all told 793837 male lives and 766282 female lives at 
risk divided into the age groups hereafter given. 

II. Mortality Statistics showmg deaths by sexes and for 
various age groups for the three years ending Sept. 30th, 1918- 
19, 1919-20 and 1920-21. This information gave the number 
of deaths by years, (ages 0-4), in five year age groups, (5-19), 
in ten year groups, (20-89), and one eleven year group, (90- 
100). As before, these figures were corrected for those. whose 
ages were not given in the returns. The total number of deaths 
which occured in the three years was 12152 males and 11060 
females. 
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The lack of data respecting deaths in quinquennial periods, 
and the occurrence of one eleven year group, made impossible 
the wholly mathematical method of life table construction 
. advised by George King. The method used was that recom- 
mended by Sir Arthur Newsholme, and might be called a graph-. 
ical rather than a mathematical method. Curves showing 
the population and the deaths for the individual years from 0 
to 106 were laid off. From these, there was computed the death 
rates of the individual years and from these death rates the 
“Probability of living” (px) was computed by using the usual 
formula. 

By selecting the three years 1918-19, 1919-20 and 1920-21, 
the high provincial mortality, due to the Halifax disaster and 
the influenza epidemic, was avoided, and figures were obtained, 
which, it was thought, represented with a fair degree of accur- 
acy the average mortality prevailing in the Province. 

The numerical data from which the table was constructed 
is here given according to age groups. 


MALE FEMALE 

AGE GROUPS LIVES AT RISK DEATHS LIVES AT RISK | DEATHS 
eee ne 91228 3199 89472 2571 
oy agains ne 90689 315 87565 244 
IO Ae eer a 86857 161 83082 214 
ext ee eee 77740 412 77365 442 
aaa tat ie! 122718 1057 || 122906 . 984 
1, ee ee 98304 862 91866 800 
ee ae nace 84218 672 75555 649 
a ka Os 61073 848 57430 738 
Bo Bee 45936 1236 42444 =} 1043 
TO Sit 88 25633 1823 26411 | 1589 
S089 ot 2 8604 1305 10608 1354 
90100:2. 2. 801 251 1514 416 
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Dotale eo. 7: 793837 12152 766282 11060 
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The calculated death rates of the individual ages for both 
males and females, from which the “‘probability of living” was 
obtained, are shown on the accompanying chart. It will be 
seen that a fair degree of ‘“‘smoothness’’ was secured. In the 
table itself will be found, not only the expectation of life (the 
curtate expectation) for the period given, but for the purpose 
of comparison the corresponding expectation obtained from a 
life table of the Province based upon figures of the two years 
1910 and 1911. 

The difference between the “‘curtate’’and the “complete” 
expectations of life should be noted. These for practically all 
ages except those of the extremes of life, differ from each other 
by one half year exactly—the curtate being the shorter. 

Many published tables give “complete” not ‘“‘curtate” 
expectations, and, if comparisons are being made, this fact, and a 
possible difference in nomenclature, must be kept in mind. 

In addition, reference should be made to another term, 
frequently used, namely the “Probable duration of Life.” 
This is to the age at which half the life table population 
shall have ceased to exist, or in this case, when the 
100,000 persons with whom life table started have become 
50,000. This point will be found to be between the ages 
of 62 and 63 in the case of the males—and of 64 and 65 
in the case of the females of the Provincial population. Its 
position has changed relatively little in the period between the 
two censuses. 
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REcENT CHANGES IN THE Coast LINE IN THE COUNTY OF 
Kincs, Nova Scotia. By Freperick J. CuHurRcHIL1, 
Los Angeles, Calif., U. S. A. 


Few places are more fascinating than the sea shore for those 
who are interested in observing the forces of nature at work. 

Having spent the greater part of my life near the shore, 
the writer has frequently watched the meeting-place: between 
land and sea, a location continually changing and with greater 
rapidity than most of us are aware. There is no place upon 
the surface of the earth where changes take place more rapidly; 
and during the span of one brief human existence, the careful 
observer notices many changes that escape the inexperienced 
eye. , 

These forces being destructive and constructive are very 
interesting. They alter the landscape that delights the eye and 
inspires the imagination. The north-western portion of Kings 
County is bounded on the north by the Bay of Fundy. There 
the great tides, forcing their way up a narrow bay, carry their 
waters far inland up the still narrower estuaries where they carry 
on their work. On the bay shore, destruction seems to be the 
rule, and the sea is surely working its way inland, 

Here the hard trap sheet overlying the soft sandstone, at 
first appears to be an impenetrable barrier; but it is slowly 
yielding to the attack of the waves and chemical changes. 
The jointing in the trap is a good lodging-place for water, and 
as it freezes the rock fragments soon roll down the cliff, and 
the soft underlying sandstone, being exposed, soon yields itself 
to the elements. In the spring of the year one may see several 
tons of rock debris fall at one time to the beach below the over 
hanging cliff. The probable rate of erosion along this coast 
is from six inches to a foot each year. After this rock mass is 
broken up, it is distributed by the tides in various parts of the 
bay. As we move easterly along the coast and pass Blomidon, 
we leave the trap rock on its south side, and find the friable 
sandstone as the bed-rock of the country. It is here that the 
greatest changes are taking place. Destruction goes on every- 
where and at a rapid pace. 
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These rocks are broken by numerous small faults with a 
displacement of only a few inches, and this makes them fall an 
easy prey to the destructive forces. 

My personal observations at Kingsport, Starr’s Point, 
consist of several careful measurements during a period of five 
and six years; and [ find the rate of erosion is from five to six 
feet per year.. I placed in the ground iron pipes, and measured 
the distance to some conspicious object, such as the corner of 
a foundation of a house or a large tree. 

In July, 1917, at Kingsport, an iron pipe was placed in the 
ground, one hundred feet from the edge of the cliff and near a 
large oak tree; and on August, 1923, it was only 44 feet from the 
edge of the bank, an erosion rate of 56 feet in six years. This 
gives a rate of 9 feet, 4 inches, per year, which is too great to 
be an average, as at this particular locality the underlying rocks 
are very soft. At other places than Kingsport, measurements 
will average nearly six feet per year. Near the mouth of the 
Pereau River, six feet a year seems to be a fair average. 

At Starr’s Point and Evangeline Beach careful measure- 
ments show six to seven feet per year. Bathing houses at 
Evangeline Beach that were six feet or more from the edge of 
the Cliff in 1912, fell to the beach the following spring of 1913. 
At Starr’s Point the writer well remembers when a party con- 
sisting of about a dozen persons climbed a stack on the beach 
and there ate their lunch; today it has almost entirely dis- 
appeared. The same can be said of a number of these stacks 
along the coast. 

A well-known Kings County land surveyor told me that 
in 1884, he surveyed lands then belonging to one Hueston, now 
‘owned by Major Henshaw, at Pereau. The orchard of this 
property which was resurveyed by the same person in 1920, 
had lost 210 feet, six rows of apple trees had disappeared and 
each row was 35 feet apart, making a loss of nearly six feet 
per year. E 

About thirty years ago there appeared in the Wolfville 
“Acadian,” an advertisement of a lot of marsh land for sale, 
near the mouth of the Cornwallis River. That lot does not exist 
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today. The owner is well known to the writer and told him 
the facts. It consisted of several acres. As it was not dyked 
off from the tides, and it was nearly all loose soil, it cannot be 
considered as an average rate of erosion. 

On the banks of the Avon River, at Horton Bluff, near 
Avonport, erosion is the rule; and a few miles north of Hants- 
port the Dominion Atlantic Railway had to move its track 
inland owing to the river cutting into its bank. 

At Hantsport old deeds show that erosion is taking place 
rapidly; and during my brief experience, buildings have had to 
be moved inland in order to save them. 

Fortunately there is a compensating force replacing in 
other localities the destruction that takes place in the parts 
that have been referred to. All of the rivers flowing into the 
bay, carry into it their load of sediment, and one can readily 
see these constructive changes as well as the destructive ones. 
The Cornwallis River has built up a large delta at its mouth; 
and the early Acadians, by dyking this marsh, reclaimed much 
of this valuable farm land. This River is still extending its 
delta, and at low tide, with the exception of a swim of about 
100 yards, one can walk between Kingsport and Evangeline 
Beach. Twenty years ago this was pan ys mere to 
several old observors. 

Old charts show that the Avon River is fast building up its 
Delta; and at Hantsport, places where vessels could once anchor 
at low tide are now mud flats. The fact that the river is cutting 
into its bank, proves that it is building up its flood-plain, as 
rivers so doing begin to meander. 

At the mouth of Gaspereau River old deeds prove that the 
river is increasing its delta and more marsh-land is appearing 
above the low-tide line than thirty years ago. 

The changes taking place in this area makes a fertile field 
for the speculation of the theory of isostasy. Many well-known 
geologists, such as Sir Archibald Geikie, believe that, as a land 
area receives heavy accumulation of sediments, it begins to 
sink under its load, and the partly submerged forest at Bont 
Island, north of Grand Pre, appears to testify to the correctness 
of this theory. 


A Mopirication or THE Apams’ MetTHop oF PREPARING 
AukyLt lopipEs—By Harouip S. Kine, A.B. (Harv.), 
Assistant Professor of Chemistry, Dalhousie University, 
Halifax, Nova Scotia. 


(Read 21 April, 1924) 


INTRODUCTION 


The alkyl iodides are among the most important of organic: 


reagents. Usually their cost ready prepared is high in compar- 
ison with the price of the raw materials. In most laboratories 
these reagents, especially methyl and ethy] iodides, are prepared 
as needed. Consequently any simplification in the procedure 
for their production is desirable. Adams and Voorhees have 
published a very satisfactory method in The Journal of the 
American Chemical Society, Vol. XLI. pp. 789-798, (May, 1919). 
This method is based on the reaction between an alcohol, phos- 
phorus, and iodine. A mixture of red and yellow phosphorus, 
together with the alcohol corresponding to the iodide which is 
to be prepared, is boiled in a flask fitted with a special apparatus 
for dissolving iodine in the condensed vapors from the distilla- 
tion and introducing the iodine gradually as as olution into the 
reaction flask. With this apparatus the preparation of alkyl 
iodides is smoothly and almost automatically accomplished. 

_ The special apparatus, however, is rather too complicated 
to be made in the laboratory and somewhat expensive to have 
constructed by a professional glassblower. The purpose of this 
paper is to suggest a form which, it has been found, is simple 
enough for the average student to build, yet which works as 
efficiently. The accompanying cut illustrates the special appa- 
ratus in its simplified form. ‘The iodine holder is a separatory 
funnel A, which is fitted to the reaction flask D by a rubber 
stopper. Through this stopper also extends a glass tube FE, in 
which the vapors pass upward and the excess of the distillate 
flows down. This tube leads into a larger tube F, the lower end 
of which is constricted to join a stopcock which leads into the 
top of the separatory funnel. To the upper end of tube F is 
attached an efficient reflux condenser H. 
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DETAILED DESCRIPTION OF APPARATUS 


The cylindrical separatory funnel A is 1200 c.c. in volume 
and holds 2 kg. of loose iodine crystals. A funnel of a different 
volume may be used if such a one is not available. A piece of 
perforated platinum foil B, ora mat of coarse glass wool is put 
-in the bottom to prevent clogging of the stopcock by_ iodine 
crystals or solid impurities. The stopcock C should be as large 
_ as 5 mm. in bore as a further precaution. 


For the production of up to 4 kg. of alkyl iodide, a 5 liter, 
round bottom, short ring neck, pyrex flask D is used. For 
larger quantities a flask up to 12 liters in capacity may be sub- 
stituted. The reaction flask is heated by an oil bath. : 

The tube E should be 2.5 cm. in diameter. This has been 
found sufficiently large to allow the vapors to rise without in- 
terrupting the return of the distillate. It is the same diameter 
as that recommended by Adams and Voorhees for the lower 
part of their special apparatus. 


The tube F should be 4 cm. in diameter to allow for pre- 
liminary condensation. A space is left below the point where 
tube E enters to act as a reservoir for the distillate. 


The stopcock G should be 2 or 3 mm. in bore. It was 
found convenient to use for this purpose the stopcock from a 
small, broken, separatory funnel. Funnels in this condition 
are usually all too common about the laboratory. The tube 

from this stopcock is connected to the top of the iodine container 
_ by a rubber stopper. The bottom of the tube is flush with the 
bottom of the stopper so that the liquid will flow down the sides 
of the container instead of forming a channel through the middle 
of the iodine. Not as much difficulty from this source is en- 
countered when a cylindrical rather than a globular separatory 
funnel is used. . 

A condenser H is attached through a rubber stopper. It 
should be 2.5 cm. in diameter and, when making methyl iodide, 
at least 210 cm. long. The condenser should be well cooled 
with a strong stream of water. In hot weather especially there 
will be some loss of methyl iodide through the condenser. If 


- 


90 A MODIFICATION OF THE ADAMS METHOD 


to the top of the condenser is attached a tube leading under 
a slush of ice and water, this methyl iodide can be recovered. 
Of course the tube must have in it a trap—preferably a Bunsen 
valve—to prevent water from being drawn back into the 
apparatus. 


THE PREPARATION OF METHYL IODIDE 


Methyl iodide is the only one of the series prepared with 
this apparatus by the writer. The details of the method used 
are given here for the sake of completeness, though they are 
largely adapted from the directions given by Adams and 
Voorhees. 

- In the reaction flask put 1600 g. of absolute methyl alcohol, 
200 g. of yellow phosphorus and 240 g. of red phosphorus. The 
absolute methyl] alcohol can be conveniently prepared by add- 
ing magnesium turnings and a few crystals of mercuric chloride 
to the technical alcohol. After refluxing, distill using a good 
fractionating column. Any acetone present is reduced during 
the formation of magnesium alcoholate, and the alcoholate 


’ reacts with the water present. Fill the separatory funnel A 


with 2 kg. of iodine, being careful not to let crystals fall below 
the perforated platinum foil. Set up the rest of the apparatus 
and open both stopcocks C and G. Heat the oil bath to 100° 
C. At first alcohol distills, is condensed and flows back into 
the reaction flask through the iodine container. When the 
iodine solution begins to enter the flask, partly close stopcock 
G so that the reaction proceeds not too violently. After some 
methyl] iodide is formed, it, being more volatile than the alco- 
hol, acts as the solvent for the iodine. The temperature of the 
bath is then lowered to about 70-75° C. The flow through 
stopcock G at this point has to be further cut down because 
iodine is more soluble in methyl iodide than in methyl alcohol. 

When all the iodine has been dissolved, close both stop- 
cocks, with a rotary motion lower the separatory funnel and 
fill with a second charge of 2 kg. of iodine. Raise the separatory 
funnel to its former position. Open stopcock C wide, then 
stopcock G part way as before. 
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When all the iodine has reacted, allow the flask to cool. 
Then, instead of the special apparatus, attach a condenser 
arranged for downward distillation. The condenser previously 
used for refluxing is suitable for this purpose. The lower end 
is attached to an adapter dipping under a slush of ice and water. 
After the methyl iodide has all distilled over, wash once with 
water containing a little sodium hydroxide and separate. Care 
should be taken in disposing of the residues left in the flask 
after this distillation because they contain yellow phosphorus. 
Dry the crude product with anhydrous calcium chloride, sep- 
arate and distill a second time. Unless special precautions are 
taken a loss of yield will result in this second distillation because 
of the high vapor pressure of methyl iodide. Very little material 
will escape if the following device is used. One end of a coil 
of glass tubing 2 mm. in diameter is attached to the end of 
the condenser. The coil is cooled in a freezing mixture. 
The other end of the coil is connected with a tube leading 
through a‘stopper into the collecting vessel also cooled in a 
freezing mixture. A Bunsen valve is inserted into the stopper 
of the collecting vessel to prevent the entrance of moisture 
from the air. One should obtain over 90 per cent of the 
theoretical yield based on the iodine used. In one run using 
all precaution against volatilization the yield was found to be 
95 per cent. 
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CoREGONUS LABRADORICUS, THE SAULT WHITEFISH, AN INTER- 
ESTING ADDITION TO THE FRESHWATER FisH FAUNA OF 


Nova Scotia.—By Harry Piers, Curator of the Provin- ~ 


cial Museum, Halifax, N. S. 
(Read 14 May, 1924) 


Up till now, no indigenous form of the genus Coregonus, 
or Whitefishes, of the family Salmonidae, has been reported 
from the waters of Nova Scotia. 

Economic importance of the Whitefish —The genus is of much 
economic value elsewhere in the northern part of North America, 
so that the occurrence here of any form of the genus is a matter 
of much interest, and would suggest that any such form might 
be successfully transplanted to other suitable localities in the 
province, where it might thrive, increase, and become a food- 
fish of considerable value. 

About 1877, an effort was first made by the Fishery i6: 
partment of the Dominion, to introduce into Nova Scotia the 
Common Whitefish, Coregonuss clupeiformis (Mitchell), of the 
Great Lakes, which has also been found as far east as New 
Brunswick. After several such attempts on the part of the 
Department, to introduce that species here, the effort utterly 
failed to be successful and probably not an example of the fish 
is now to be found in our waters. 

Coregonus labradoricus of Richardson, the Sault Whitefish, 
occurs from Lake Winnipeg and the Great Lakes region, to the 
lakes of the Adirondacks and White Mountains, and northeast- 
ward to Quebec Province, Labrador, and New Brunswick. 
Dr. Philips Cox has found it in some of the lakes. of the upper 
St. John River, New Brunswick. _ It is generally abundant, 
particularly at Sault Ste. Marie, between Lakes Superior and 
Huron, in cold, clear lakes and large streams. It is of good 
flavour and is valued as food, and reaches a length of 21 inches. 
It is a variable form, as most of the Whitefishes are, and possi- 
bly embraces several recognizable, but trival, varieties, depend- 
ent probably on the conditions as to food, water, etc. 


The group to which it belongs is an extremly difficult one 


to diagnose, as there seems to be much intergradation, so- 


called species seeming to blend with other so-called species. © 
Even Coregonus labradoricus is by some regarded as a mere ~ 


variety of C. clupetformis. 
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Specimens from Lunenburg Co., N. S—On 9th May, 1923, 5 

S. Edgar March, C. E., of Bridgewater, N. S., took with hook 4 
and worm some fish in the swift water from the spillway of ee: 
the dam at the outlet or eastern end of Millipsigate Lake, not s 


far from the Micmac Gold Mines, near the headwaters of the 
Petite Riviere, 4% miles southwest of Bridgewater, in Lun- 
enburg, County, N. S. The lake, which is situated 11 miles 
from the sea-coast, is about 13 mile long, and its waters 
pass into Hebb Lake which is of about the same size. Mr. 
March only knows of this one place where this species of fish 
is found, although he has been an angler for forty years and is 
familiar with the waters of the district. It is possible for it to 
reach the waters above, and as very small fry it might make 
its way below. fj 


In order to give a clear idea of the location, it may be said ~ \ 
that Manamki, Millipsigate, and Hebb Lakes form a chain, in 
the order named, connected by streams. They are controlled _ 
by the town of Bridgewater and are the source of its water- 
supply and electric-light system. At the foot of the lowermost 
or eastern lake, Hebb’s, where the power-house is located, is 
now an 18 to 20 ft. concrete dam, with no fishway, which re- 
placed an old wooden dam which was about 14 feet high. No 
fish can pass this point upward, and possibly only a very few 
may be able to go down during great freshets. Fish in this 
lake should, however, be able to pass up the stream and so 
into Millipsigate Lake by way of the gates in the dam at the 
-foot of the latter lake, which open up from the bottom. One 
or two of these particular fish have also been taken in the 
stream below Minamki Lake. 


Mr. March sent a specimen of the fish to the Provincial 
Museum (acc. no. 5225), which was readily identified as one 
of the Whitefishes, but owing to certain variations which it 
presented, it was considered unwise to attempt to determine 
the species to which it belonged, from a single example. Dr. 

Philip Cox, of Fredericton, N. B.;to whom I also submitted 
the specimen for examination, was likewise not quite sure as to 
what form it was. A reference was made to it in the Report of 
the Museum for 1923, page 16. 
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On 5th May, 1924, Mr. March obtained two more speci- 
mens at the same place, which be forwarded to the Museum 
(acc. nos. 5454 and 5455). With these three specimens before 
us, it is now possible to determine the form as a variant of 
‘Coregonus labradoricus of Richardson, from which it differs 
mostly in possessing a high scale-formula for the lateral-line, 
and in seemingly lacking the teeth on the tongue. The supple- 
mented bone of the superior maxillary is well defined, and isof 
the Coregonus type. 

The colour of the back is bluish-black, with blue reflections; 
sides, silvery with blue reflections; belly, silvery with slight 
bluish reflections; gill covers, yellowish; sides punctated with 
black; dorsal fin, blackish with black punctations; lower fins, 
white with black punctations, ‘the other two-thirds blackish; 
caudal blackish; iris yellow. 

Comparative table of size, proportions, and formalise of 
fin-rays, scales, and gill-rakers:— 


Typical | Millipsigate Lake, Lun. Co., N.S. — 
(Jordan : 
and Acc. No.| Acc/ No. | Acc. No. 
Evermann)| 5225 5454 5455 


Dopal length sic toh haath acc 21ins. 10.30 ins. | 11.25 ins. | 10.60 ins. 


Length to base of caudal....| ........ 9.15 ins. | 9.90 ins. | 9.22 ins. 
VGA MS ¢,0 baka emn a (cre aye Path] ete ae 5 ozs. 63% ozs. 5% ozs. 
Head in length....... Sepa 5 - 4.94 4.87 4.63 
Depth in iength.......... 3 1-5 to4 4.81 4.71 4.73 
Maxillary-sa-uhead .:¢ ). <8 ose 3.36 37222 3.58 
Pive tm HeAG, 202 tees ote 4% to 5 4.60 4.95 4.93 
Gill rakers in eye........... 2 to 23 2.35 2.00 2.00 
Ist Dorsal, number of rays...| 11 or 12 114 104 104 
Anal, number of rays........ 11 or 12 123 11 11 
Ventral, number of rays.....| ........ 12 11 12 
Scales: : 

Lateral line to Ist dorsal... 10 9 or 10 11 11 


{ Right, 100|Right, 100/Right, 97 


Wateral ne, sy sat 71 to 76 f Left, 101|Left,  103\Left, 98 
Lateral line to vent....... x 9 9g 9 

Gill rakers above angle...... 10 11(?) 10 ‘10 

Gill rakers below angle...... 15 or 16 16(?) 14 or 15 15 


Not Not Not ~ Not 
elevated | elevated elevated elevated 
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We thus see that the only points of difference from the 
typical C. labradoricus, seem to be in the apparent lack of 
teeth on the tongue, and in having from 21 to 24 more scales in 
the lateral line than that species normally has—which is 
relatively a large increase in the number. It is, however, a 
species which is quite variable. 

Habtts—Nothing is known of their habits here, except 
that it is said that they occur in schools. 

Size and weight—From Mr. March’s personal knowledge, 
18 inches is the greatest length they attain at Millipsigate. 
As usually caught, they vary from 7 to 16 inches. Of speci- 
mens measuring 10 or 11 inches, he has not seen more than 
half a dozen; and smaller than that, only one. In 1921 he 
weighed several taken from a more than usually successful 
catch and they ran from 11 to 13 pounds, but they have 
been taken as light as half a pound. The general proportions 
and form of the larger fish, are practically the same as those 
sent to the Museum—that is, the back is not elevated. , 

Flesh—They are an excellent table fish. The flesh when 
cooked is about the same colour as that ofa herring, but the 
bones are small and seem to be no more evident than those of 
a trout. 

Mode of capture—The three specimens which have been . 
described were taken with a hook baited with a worm, but 
Mr. Marsh has taken them also with a small minnow, small 
artificial fly, and with tiny natural flies upon very small bait- 
hooks. The small artificial fly used was dull yellow and grey, 
with black body. The natural flies used had black or grey 
wings. The fish usually take bait a short way below the sur- 
face, in swift running water. The fly is taken from two to six 
inches above the water and occasionally on the surface. They 
‘are gamey fighters, and when hooked almost always leap from 
the water as a salmon does, and pursue the same tactics till 
exhausted. No great catches have been made. 


(Provincial Museum, Halifax, N. S.) 
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Oxonrum Compounps.—By D. MclInrosu, M. A., D. Sc., 
Dalhousie University, Halifax, N.S. 


(Read by title 14 May, 1924) 


Two contributions to theoretical chemistry have stimulated 
greatly the interest taken in molecular ? compounds. First, 
the views of Werner, expressed at length in his “Neuere Ans- 
chaungen auf den Gebiete der anorganischen Chemie,’ and the 
electron theory of valence (Thomson, Lewis and Langmuir). 
Amongst the compounds formed by the union of two well 
defined molecules, the oxonium group has undergone numerous 
investigations. Friedel, Collie and Tickle, and Baeyer and 
Williger have contributed to our knowledge of these complexes, 
and have shown that the ordinary view of the valency of oxygen 
as two must be modified, and that this number must be increased 
on occasions to four or even to six. This conception of quadri- 
valent oxygen, common to chemistry for the last twenty years, 
has been amplified by the electron theory of valency, so that 
many compounds whose constitutions were previously obscure, - 
can now be represented graphically with, at least, some small 
degree of probability. 

_It appears that a little light is thrown on the mechanism 
of solution, catalysis, substitution and ionization by a study 


of these intermediate compounds. We stressed twenty years 


ago the view that in many instances ionization is preceded by 
chemical combination”, a view which now has many adherents. 
Combination in solution is often indicated by the failure of 
Raoult’s law, and is not infrequently a partial explanation for 
an apparent anomaly. For instance, water is insoluble in ether 
and in hydrobromic acid at low temperature, but is — 
easily soluble in a mixture of the two, and from this 
solution a compound; of the three components can be isolated. 
Acetic acid forms no compound with alcohol, and _ the 
production of an ester takes place very slowly. But a 
compound is formed from alcohol, acetic and hydrobromic 


1. See Pfeiffer. Organische Molekliverbindungen. The only serious 
omission noticed in this book is that of the excellent and comprehensive work ~ 
of G. Baume. 


OXONIUM COMPOUNDS—MCINTOSH OF 


acid, the molecules are probably brought nearer together, and 
the chemical reaction takes place more rapidly. Acetic acid 
forms no compound with acetaldehyde and polymerization 
does not take place. Hydrochloric acid forms a compound, 
probably quite complex, and paraldehyde is rapidly produced. 
Hydriodic acid forms the complex 


*; a5 
GE EEE ad. 
CH, 
with ether, and alcohol and methyl iodide are produced 
on standing. Then the alcohol unites with the acid 
forming 
= 
CH, :O:H 1 : 
H 


and methyl iodide and water are the final product. The © 
- importance of these intermediate compounds has been 
_ recognized from the time Van’t Hoff published his 
_ “Ansichten ueber organische Chemie,” and has been 
4 emphasized by no one more forcefully than by Armstrong in 

his numerous articles. My interest in these oxonium compounds 
3 is largely with two simple classes, one containing the halogen 
; hydrides, and the other the halogens, in combination with 
organic substances containing oxygen. I shall describe a few 
: of these compounds isolated recently, and shall suggest possible 
Be eulee for typical members of both these groups. 
| These two classes differ in many respects. The halogen 
_ compounds show only a very small heat of formation, while the 
* others evolve from fourteen to twenty thousand calories for 
4 each gram molecule. The halogen hydride complexes conduct 
the electric current in solution and are therefore dissociated; 
the halogen compounds are not ionized. The molecular con- 
_ ductivity increases with concentration‘, and this has formed 


2. Walker, McIntosh and Archibald, Jour. Chem. Soc. 85, 1098 (1904). 
~ 3. Maassand Russel. Trans. Roy. Soc. (Canada) 13 ,259 (1919). 
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the starting point for a theory of complexes in solution. Finally, 
on electrolysis the organic molecule moves to the cathode, thus 
showing direct combination between it and the hydrogen of 
the acid. 

On the electron theory of valence these compounds, can 
for the most part, be easily represented. For instance: C,Hy 


O. HBr and C,H, O. 2 HBr can be written: 


te ars ++ H ae 
GH. 2Och Br. ands aGoH* (Os rae 
CTT. Car: 


The hydrogen atoms share the electrons with the oxygen 
and give to the group a single or a double charge; the electrons 
from the hydrogen complete the bromine octets, which are, 
consequently, negatively charged. The bromine ion and the 
positively charged groups are held together by the electrostatic 
force. These two compounds were isolated many years ago. 

It is well, I think, to emphasize the similarity between 
earlier formulae postulating quadrivalent or sexivalent oxygen 
and newer views. These compounds were previously written: 


H 
CH H BPs 
Ca Ree Gabe Ms a 
and in solution: 
= BO a 
GH; 9-H = Cie Hej ies 
ae Br & O— Br Br 
CoH H 


In an analogous manner the graphica\ formulae of the alco- i 
hol, ketone, and ester complexes may be written without any © 
extension of the octet theory. Even the electrons in the rather 
involved compounds (CH, COO C,H;), 5 H Br can be satis- 
factorily grouped. The compounds’ mentioned by Lowry as — 


4. Steele, McIntosh and Archibald, Phil. Trans. (A) 205,99, (1905). 
5. Jour. Chem. Soc. Industry, 43.218. (1924). 
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“disturbing” must differ from those just described since lique- 
fied hydrogen chloride has a low Eotvos constant*, and is pre- 
sumably, associated. If Lewis’ views on the sharing of two 
electron pairs by hydrogen be accepted this difficulty disappears. 


ie is i a 
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CoMPOUNDS WITH’ THE HALOGENS 


Comparatively few of these compounds have been made, 
but our investigations’? have shown no exceptions to the follow- 
ing rules for saturated’, aliphatic molecules: 

1. A mono-acid alcohol unites with one halogen atom. 

2. A ketone or an ether unites with two’. 

3. An ethereal salt (an acetate) unites with three halogen 
_. atoms. 
The ketone complex can have the constitution 


’ CHa e007 Br 
Br 
s and calls for no further comment. 
*: 
3 


The oxides present more difficulty. _ Lewis suggests the 
— formula 


a ol 
Cy tie Us Br Be 
g C.H, 


s 
~ since Plotnikof has shown that a solution of ether in bromine 
_ conducts the electric current. 


6. Steele, McIntosh and Archibald, loc. cit. 
7. MelIntosh, Jour. Chem. Soc., 85.919. (1905). 
8.. I. except Schutzenburger’s compound, C4yHi0O =Br3 which always 
- contains a large amount of acid. 

9. With ethylene oxide. See Maass and Boomer, Jour. Am. Chem. 
~ Soe. 44,1709 (1922). 
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We have shown’ that an ether-bromine mixture even 
when made at a comparatively low temperature and with the 
greatest care always contains hydrobromic acid, and we as- 
cribed the conduction to the acid. Plotnikof replied to this 
with perhaps more heat than the question merited. However, 
the analogous compound with chlorine shows no conduction™, 
and for this reason I look on Lewis’ formula as incorrect. 

Substances such as hydrogen flouride, the alcohols, water, 
acetic acid, etc., which show association in the liquid or gaseous 
state have, according to Lewis, a di-valent hydrogen atom. 
Water can be represented as: 


H 
:0:H:O: - — - - 
HH 


If we accept this view—and of its convenience there can 
be no doubt—we may write for the ether-bromine‘and the 


alchol-bromine compounds the formula: 


CH, :O: Br He 20: 
H- mee Br and H 
CH Cane 0: Br 
ry Br 


and perhaps a better view of the substitution of bromine in 
ether is indicated in this representation than in any other. 


Further the unstable compounds containing a halogen 
or hydrobromic acid and toluene may be easily represented if 


we admit the possibility of a halogen atom’ being shared, 


but the pairing of the inactive hydrogen atom of a methyl a 


group seems too great an assumption to make. It must be 


remembered that these very unstable addition compounds are 
formed only in the neighborhood of —90°C, Possibly the de- 
termination of the moleculersurface energy at low temperature _ 
might decide this point. Such a formula has the merit | 4 


10, Johnson and McIntosh ,Jour. Am. Chem. Soc., 31,1138 (1909). 


11. Mennie and McIntosh, Trans. Roy. Soc. (Canada), 16; 303. (1902). hes 4 


OXONIUM COMPOUNDS—McINTOSH 101 


that it indicates the easy substitution of chlorine or 
bromine; benezene gives no compounds with hydrobromic 
acid.?? 


EXPERIMENTAL 


A few typical compounds have been made and analysed 


- with the object of testing somewhat further the rules given for 


the combination of the halogens and organic substances. These 
complexes do not differ from those previously made. They 
melt at low temperatures, are formed with a slight heat evolu- 
tion, and when substitution is prevented do not conduct. The 
methods employed have been given in previous papers. 


Normal propyl alcohol. This hydroxide gives compounds 
with both the halogens. With bromine the solution is so viscid 
that it is impossible to trace the freezing point curve or to 
obtain the compound pure enough for even an approximate 
analysis. Chlorine gives a white, crystalline compound, 


melting below —80°C. The analysis show 35.3, 38.1 per cent. 


chlorine; propyl alcohol with one atom of chlorine contains 


_ 37.2 per cent. No compound could be made with iso-propyl 


alcohol. 

Normal and isobutyl alcohols. No compounds were ob- 
tained, due perhaps, to the syrupy solutions. The halogens 
appear to act more quickly on the iso-alcohols at low tempera- 
tures than on the normals. 


Methyl ethyl ketone. - The chlorine compound contained 


- 43.6, 45.9 per cent. halogen. Required for two halogen atoms, 


49.7 per cent. The bromine complex melted at —32°. Found 65.4, 
64.4 bromine. For two bromine atoms 69.0 percent. is necessary. 


Methyl acetate. The chlorine compound melts at —70°. 
It contained 58.0, 57.4 per cent. chlorine. CH; COOCH; 3Cl 


Note.—I have said nothing of a new view—the group molecule. This 
conception seems to be of doubtful value as far as the oxonium compounds 
are concerned, but convenient and useful in a discussion of the combinations 
of the hydrocarbons. 


12. Maass and Russel. loc. cit. 
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has 59.0 per cent. Methyl acetate-bromine. This sub- 
stance was found to contain 77.3, 78.7 per cent. bromine; one 
with three bromine atoms requires 76.4 per cent. 


Normal propyl acetate. The compound melted at —38°, 
and contained 67.7, 66.4 per cent. halogen. The tribrom acetate 
requires 70.2 per cent. 


The chlorine addition product was made, but its melting 
point was so low that it was not analysed. 


Isoamyl acetate. The chlorine compound contained 
45.2, 43.1 per cent. For three atoms of chlorine 45.0 is re- 
quired. The corresponding bromine substance could not be 
made. 


It will be noticed that the difficulty in making the oxonium 
compound increases with the complexity of the organic compo- 
nent. Perhaps the mobility of the hydrogen atom is largely 
responsible for the existence of compounds such as HBr 4H,O, 
ere? 


Substitution takes place quickly in acetoacetic ether even 
at a very low temperature. Knorr%3has shown that in this ester 


the enol and keto forms are in equilibrium. Possibly compounds. 


could be made from the keto isomeride. 


Acetic anhydride. The 94 per cent. material was separated 
from acetic acid by cooling to a low temperature, and then 
fractionated repeatedly, the part distilling between 139° and 
140° being retained. This had a density of 1.0753 at 20°/4° 
and froze at-72°. Walten and Withrow” give a freezing-point 
of —86° to this anhydride. ; 


Apparently compounds were formed with both halogens. — 


They were analysed, and the complete freezing point curves 
determined. But neither method fixed their exact composi- 


tions; for the maxima on the curves showed compounds con- — 
taining three halogen atoms, while the analyses indicated only — 


two. This point will be examined later. 


13. B. B. 44,1138 (1911). 
14. Jour. Am. Chem. Soc. 45,2690. (1923). 
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While some doubt exists of compound formation with the 
a. acetic anhydride readily unites with hydrobromic = 

a acid. Considerable heat is evolved when the anhydride is added 
to the liquefied acid, and the mixture is an excellent conductor 
: Sipes electricity. A white crystalline compound, (M.P.—5°) 
2 | Separates out, and shows on analysis. 52:1-per’ cent: acido= it 


oo) is | probably: : 


Brin (GE nCO et ; a : 
nit \CH, eet, 3 Hi Be seine th Fn. 


: wach contains 54.3 per cent. Thisrathercomplexcombination’s _ 
pues 
of the same 2S as certain compounds of the halogen Ayes 


Her Jour. Am. Chem. Soc. 45," 28,538. (1906). 
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Tue Puenotocy or Nova Scotia, 1923.—By A. H. MacKay, 
LE. D.,. Halifax: 


These observations were made by the school children of 
the Province of Nova Scotia as a part of the Nature Study 
work prescribed. The pupils report by bringing into the school- 
room the flowering or other specimens when first observed, 


for authoritative determination by the teacher, who generally 


credits the first finder by placing the name and the observation 
on the honor roll section of the blackboard for the day. The 
teacher, after testing the correctness of the observation, marks 
it on the schedule with which every teacher is provided—a copy 
of which is sent in to the Inspector with the school returns at 
the end of June and January. 


The following tables are complied from 149 of the best 
schedules out of the 275 sent in. The selections were made 
and compiled under the direction of Miss M.G. McLeod 
and Miss Annimae Bill, of the Education Department. 


The schedules for each year are carefully bound up in large 
annual volumes which are placed in the Provincial Museum 
and Science Library, where they can be used by students of 
climate, etc. The compilers of the phenochrons of the different 
belts, slopes or regions, have been rural science teachers who 
have most distinguished themselves as instructors. They 
were selected for the purpose on the recommendation of the 


Director of rural science education. The sheets from which the 


provincial phenochrons are calculated are also bound in annual ~ 


folio volumes for ease of consultation and preservation. 


The province is divided into its main climate slopes or 


regions not always coterminous with the boundaries of counties. 
Slopes, especially those to the coast, are subdivided into belts 
such as (a) the coast belt, (b) the low inland belt, and (c) the © 


high inland belt, as follows: 
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No. Regions or Slopés Belts 
-I. Yarmouth and Digby Counties, (a) Coast, (b) Low Inlands, 


(c) High Inlands. 
II. Shelburne, Queens & Lunenburg Co’s. 


III. Annapolis and Kings Counties, (a) South Mts., (b) Annapolis 
Valley, (c) Cornwallis 
Valley, (d) North Mts. 


IV. Hants and Colchester Counties, (a) Coast, (b) Low Inlands, 
(c) High Inlands 


ce “ce 


V. Halifax and Guysboro Counties, 


VI.a. Cobequid Slope (to the south), us &S 
VI.b. Chignecto Slope (to the northwest), a ss 
VII. Northumberland Straits Slope (to the north), “ ei 
- VIII. Richmond & Cape Breton Co.’s s % 
IX. Bras d’Or Slope (to the southeast), es 7 

X. Inverness Slope (to Gulf, N. W.), Ks cl 3 


The ten regions are indicated on the outline map 


CompiLaTIon InstRUCTIONS—AVERAGING LocaL PHENOCHRONS 
For “Recion” or “Bert”? PHENOCHRONS. 


If ten or fewer good phenological observations schedules 


an be selected from those belonging to any given belt, they 


may be averaged as indicated in the columns within. If there 
are not ten from each belt, then it may be better to combine 
two belts, or if necessary, three belts on the form within. In 
the latter case the average will be the “region” phenochron. 
When a full sheet can be made out for each belt, the average 
of the phenochrons for the three “‘belts” will give the pheno- 
chrons for the “region.” Finally, the phenochrons of each of 
the ten regions will be averaged to find the provincial pheno- 
chron for each phenomenon on the list. This will be done by 
the compiler-in-chief. 


_ There is a convenience in averaging the dates of ten stat- 
ions, which accounts for the ten columns for stations in the form 


- within. When a few dates are not given it may be fair to enter 


in the blanks the dates from a similar and neighboring station 
which is not otherwise utilized for the sheet. Great care should 


ae 
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be taken that such observations taken from a schedule not sum- 
marized, should be what might have been observed at the 
station indicated in the heading, and to indicate such a trans- 
ference the date should be surrounded by a circle with the pen, 
which would always mean that the observation was not made 
in the station heading the column, but in a neighboring one, 
and was taken from a supernumerary schedule. 


THUNDER-STORMS.—These dates will be entered in their 
respective columns and opposite the month indicated. They 
will not be averaged, of course. The number of observation 
schedules represented in any “region” or general sheet under 
this head should be noted somewhere on the top margin of the 
page. 

Accuracy.—Care must be exercised in selecting schedules, 
the observations of which appear to have been carefully made, 
neglecting any which give reason for doubt, when selecting for 
summation on the form within. Great care must also be ex- 
ercised in copying the figures and entering them, so that no 


slip may occur. Every entry should be checked. One slip 


may spoil the effect of all the accurate numbers entering into 
the summation. In like manner great care has to be taken in 


adding and averaging the figures, and for this purpose every — 


sum should be done twice (once in reverse order,) so as to give 
absolute confidence in the accuracy of the work. 


Remarks.—The compiler filling one of these blanks should 


keep one copy for himself while sending the other to the com- 
piler-in-chief. 


The set of stations on the right under ‘‘when becoming 


common,’ must be ExacTLy the same as on the left, under — 


“when first seen.”” The compiler can enter explanatory remarks 


in the blank below, and should sign each sheet as a guarantee of 
its correctness. These sheets will be bound into a volume for 
each year. 
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THUNDERSTORMS—PHENOLOGICAL OssEeRvATIONS, Nova Scotia, 1923 


The indices indicate the number of stations from which the Thunderstorms 
were reported on the day of the year specified. 
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TRANSACTIONS 


OF THE 
Nova Scotian Institute of Science 


SESSION OF 1924-1925 


(Vot. xvi, Part 3) 


Tue Action or Aqueous Ammonia on MeErcurous CHLORIDE.— 
By Harorp S. Kine, Assistant Professor of Chemistry, 
Dalhousie University, Halifax, Nova Scotia. 

(Read 8 December, 1924) 


Mercurous chloride is turned grayish black by the action 
of aqueous ammonia. This is the standard method used in 
the qualitative analysis of mercury in the mercurous state. 
Though the test is extremely easy to carry out in the labora- 
tory, theoretically it presents many intricate and scientifically 
interesting problems. 


Before we can assign an equation to the reaction, we must 
consider the empirical formula for mercurous chloride. The 
structural formula is necessary for a more thorough considera- 
tion of the mechanism of the reaction. 


It has long been known that mercurous chloride contains 
one atom of chlorine for each atom of mercury. The molec- 
ular weight of the compound, however, is a point of dispute. 
Many chemists support the view that the molecule is HgCl, 
analogous to cuprous chloride; while others consider that 
there are substantial data in favor of the formula Hg,Cl,. 


Since mercurous: chloride passes into the vapor phase be- 
low 400°C., it is natural to suppose that vapor density deter- 
minations would give a definite answer to support one view or 
the other’. At 518° the vapor density is 235.5 (O,=32). 
This seems to indicate that the formula HgCl is correct. But 
it has been suggested that, if the dimolecular form were to dis- 
sociate in the gaseous state into metallic mercury and mercuric 


chloride, Hg,Cl,=Hg+HegCl,, then the vapor density of the 
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resulting mixture should be 3(200+270.9) =235.5, or the same 
as found by experiment. This possibility led to many experi- 
ments designed to prove the presence of free mercury in the 
vapor’. Though these experiments indicated that some dis- 
sociation took place, for the most part they failed to give any 
idea of the extent. A. Smith and A. W. C. Menzies3, how- 
ever, concluded from their work on the vapor pressure of calomel 
that neither HgCl nor Hg.Cl, was present in the vapor. The 
case seems to be analogous to that of ammonium chloride. 
Ordinarily, ammonium chloride dissociates on volatilization to 
give a gaseous mixture of ammonia and hydrogen chloride. 
But if the ammonium chloride be dried with extreme care before 
heating, then the dissociation does not take place. H. B. 
Baker? has obtained results with very dry mercurous chloride 
indicating that the molecules in this condition exist in the gaseous 
form chiefly as Hg,Cl, but dissociate in the presence of a trace 
of moisture to Hg and HgCh.. 


A. Smith and A. W. C. Menzies’ found that mercurous 
chloride, dissolved in mercury, lowered the vapor pressure of 
the mercury to an extent equal to the lowering calculated on 
the assumption that the molecule of calomel is HgCl. On the 
other hand, E. BeckmannS obtained the molecular weight 
corresponding to Hg,Cl, by the freezing point method, using 
either mercuric chloride or anthraquinone as the solvent. 
Similarly, he obtained the formulae Hg.Br, and Hg,I, by noting 
the effect of these halides on the freezing points of the corre- 
sponding mercuric halides. 


_ From the point of view of the modern theories of atomic 
structure, it is hard to conceive of the molecule HgCl existing 
to any extent at ordinary temperatures. According to C. R. 
Bury®, the electron structure for mercury is 2.8.18.32.18.2. 
It is easy to see that an atom of such a structure would lose two 
electrons readily to chlorine for instance. But to lose only 
one electron ought to leave a very unstable and extremely 
reactive substance. The case is in no wise analogous to that 
of copper. Here, according to the same hypothesis, the two 
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‘forms have different electron structures;—2.8.18 for the cup- 
rous ion and 2.8.17 for the cupric. From the above electron 
structure for mercury, one would predict, a priori, that if mer- 
cury could exist with any valence other than two, the trivalent 
would be more stable than the monovalent form. : 


The evidence is so much in favor of the formula Hg,Cl. for 
mercurous chloride, that in this paper it will be used in pre- 
ference to the simpler form. 


The next point to consider is how these four atoms may be 
combined in the molecule. The structural formula for Hg,Cl 
is universally represented as Cl-Hg-Hg-Cl. This might be 
written according to the Lewis-Langmuir hypothesis as 
:<Cl:Hg:Hg:Cl: where each chlorine has completed its octet 
leaving the two mercury atoms held together by a_ single 
electron pair. However a radically different structure ex 
plains the properties of mercurous chloride more satisfactorily 
It is well known that mercuric compounds easily form complex 
ions such as HgCl, Hel, etc. It seems that the mercuric 
ion is capable of attracting to itself four groups. By sharing 
an electron pair with each of these groups, it completes an 
additional octet about the mercury kernel. When chlorine 
acts on an excess of metallic mercury, the primary reaction 
is probably Hg+Cl,=HgCl,’. Then the mercuric chloride 
reacts with metallic mercury to give mercurous chloride: 
HgCl,t+Hg=Hg,Cl,. It is quite possible that the atom of 
metallic mercury first loses its two valence electrons to the 
mercuric chloride molecule and then shares an additional pair 
of electrons from the outer shell of its kernel to give a compound 
containing a mercury ion surrounded by an additional octet as 


in He:He:Cl, which can be represented by the non-electronic 
Cl 


formula Hg=HgCl,. This structure is substantiated by the 
fact that calomel dissociates so easily. If mercurous chloride 
be exposed to light, it soon turns dark due to, the formation of 
free mercury. It is a common phenomenon for light to loosen 
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electrons in compounds. Kinetic vibration also tends to break 
down the molecule. But heat alone is not sufficient; at least 
a trace of water must be present to catalyze the dissociation. 
The action of water is possibly that of making the unshared 
electron pair in the additional octet about one of the mercury 
atoms more mobile so that it can migrate to the other mercury 
with the formation of the metal. 


This type of structure may be applied to other mercurous 
compounds than the halides. Mercurous nitrate is Hg,(NO,), 
.2H,O, which might be represented as mercuro diaquo mercuric 
nitrate or [Hg=Hg(H,O).] (NO,).. According to this structure, 
the nitrate ions are not held in the complex, but are free to ionize 
in solution. The great solubility of mercurous nitrate in con- 
trast to the insolubility of the halides is thus accounted for. 


From the isotopic point of view mercurous chloride is very 
complex. F. W. Aston’ has shown that mercuryis a mixture 
of isotopes. By the mass spectrograph method, he obtained a 
band from mass number 197 to 200 probably including isotopes 
for each unit within this range, in addition to lines at mass 
numbers 202 and 204. That is, mercury may consist of a mix- 
ture of six isotopes of mass numbers 197,198, 199, 200, 202 and 
204. He also found chlorine to be a mixture of two isotopes with 
mass numbers 35 and 37. If the structure of mercurous chloride 
is Hg =HgCl, then 108 isotopic isomers are possible. 


We are now in a position to consider the reaction between 
mercurous chloride and aqueous ammonia. This is best ex- 
pressed by the equation J 


Hg,Cl, +2NH,=Hg+HgNH,CI+NH,Cl. 


The formation of metallic mercury as one of the products of the 
reaction has not been universally accepted. R. J. Kane? 
believed that Hg,NH.Cl was formed instead of mercury and 
infusible white precipitate. This view has persisted in many 
text books to the present day. Therefore the most important 
question to settle concerning the reaction is whether or not 


| 
metallic mercury is formed. C. Barfoed'’® exposed the dry 
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precipitate to the air and found that about half of the mercury 
volatilized on standing, leaving a residue much lighter in color 
than the original precipitate. This residue was identical with 
the infusible white precipitate forméd by the reaction between 
mercuric chloride and aqueous ammonia. H. Saha and K. N. 
Choudhuri* found that infusible white precipitate was soluble 
in concentrated aqueous ammonia. When the precipitate 
obtained by the action of ammonia on calomel was extracted 
with this solvent, infusible white precipitate was found to go 
into solution leaving a residue of metallic mercury. J. G. F. 
Druce’? found that the precipitate would not amalgamate 
metallic copper, and at first announced that this was proof that 
metallic mercury could not be present, but later he reversed his 
opinion. 

It seemed to me that these proofs, especially the second, 
were not rigid, because of the possibility of secondary reactions. 
Therefore a purely physical proof was devised, which depended 
on the difference in density between mercury and infusible white 
precipitate. The freshly prepared precipitate was thoroughly 
mixed with cold glycerine. The mixture was floated on a 
layer of glycerine in a test tube and whizzed in a centrifuge. 
The mercury settled out faster than the infusible white preci- 
pitate so that the part that was thrown out last was very per- 


. _ceptibly lighter in color, being nearly white. The part thats 


ios 


settled out first gave a residue of free mercury on treatment 
with hydrochloric acid, while the white precipitate was dis- 
solved without residue by the same reagent. The use of cold 
glycerine as a suspending medium was necessary to prevent too 
rapid deposition. There does not seem to be any possibility 
for secondary reactions in this method, so it can be taken as 
proved that the precipitate formed by the action of aqueous 
ammonia on mercurous chloride is not a simple substance but a 
mixture with metallic mercury as one of the components. 


The next point for examination is the mechanism for the 
formation of the mercury. It has already been pointed out 
that there is an equilibrium between mercurous chloride on the 
one hand and metallic mercury plus mercuric chloride on the 
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other. Hg =HegCh.Hg+HeCh. This equilibrium may be 
expressed according to the law of mass action as 


[Hg] [HgCh]_ 
[Hg = Hg Cl] 


Any secondary reaction that will lower the concentration of 
mercuric chloride will cause further dissociation of the mer- 
curous chloride until a new point of equilibrium will have been 
reached. The addition of soluble chlorides such as NH,Cl 
or NaCl with the formation of M.{[HgCl,; has this effect to some 
extent™s. Ammonia reacts very completely with mercuric 
chloride to form infusible white precipitate, which is very in- 
soluble. Therefore when aqua ammonia is added to calomel, 
it reacts with the small concentration of mercuric chloride in 
equilibrium with the calomel. More of the calomel then disso- 
ciates, and, if there is sufficient ammonia present, the reaction 
proceeds to completion. When the materials are thoroughly 
dried, the reaction with ammonia is slowed down very Ccon- 
siderably if not prevented entirely’4. This is probably due 


to the fact that the presence of water is necessary for the forma-_ 


tion of mercuric chloride which, evidently, must be present 
before the reaction with ammonia takes place. 


Another fact pointing to the dissociation of mercurous 
chloride preliminary to the reaction with ammonia is that one 
product formed, namely infusible white precipitate, is identical 


with that produced by the action of ammonia on mercuric | 


chloride. ‘This last reaction may be expressed by the equation 
HgCl,+2NH,=HgNH,.CI+NH,Cl, but it probably takes place 


with a number of intermediate steps. 


An attempt to determine the structural formula of in- 


fusible white precipitate is rather futile so long as its molecular 
weight is not known. Nevertheless, many such attempts 
have been made. A provisional formula is often an aid to 
further work and, for this purpose, that of R. J. Kane™ and 
FE. C. Franklin® is most suitable. Franklin has been able to 
assign structures in agreement with the empirical formulae 
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to a very large number of ammonia mercury compounds by 
assuming that they are more or less complex derivatives of the 
hypothetical HO-Hg—-NH,. In this. system, infusible white 
precipitate is the chloride of the above base, i. e., CI-Hg—NH.. 
’This formula has the advantage of fitting into a scheme con- 
sistent with a large group otherwise difficult to account for. 


_ Franklin’s formula expresses the chemical properties of the 
compound sufficiently well. For instance it is readily acted 
upon by hydrochloric acid with the formation of mercuric and 
ammonium chlorides. Moreover all its nitrogen is liberated 
as ammonia when treated with potassium hydroxide. Amido- 
mercuric chloride, as we may now call it, reacts with ammonium 


chloride to give fusible white precipitate. This substance is | 


generally considered as being HgCl,.2NH;, that is, mercuric 
chloride with two molecules of ammonia of crystallization. It 
would be better to represent the two ammonia molecules as 
sharing their free clectron pairs with the mercury to give 


‘ Cl 
H,N:Hg:NH;. 
Cl 
Here we have an additional octet formed about the mercury as 


in HgCl; or Hg=HegCl,. The reaction is reversible because in 
the presence of aqua ammonia, fusible white precipitate or 


-dichloro diammine mercury, loses ammonium chloride with the 


formation of amido-mercuric chloride: 
Cl—Hg—NH,+NH,* +Cl—2@ Cl, =Hg=(NH;)>. 


This reaction therefore supports the view that the mercury in 
amido-mercuric chloride is not surrounded by an additional 
octet,’ at least not by a stable one. Actually the molecule 
may be some polymerization product, because the simple formula 
does not account for the infusibility of the compound. 
It has been suggested that the formation of infusible white 
precipitate proceeds through the intermediate formation of 
dichloro diammine mercury 


eS i 
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Hg Cl, + 2NH, = Cl, Hg (NH;), 
Cl,Hg(NH,).42Cl-Hg-NH.+NH,Cl 
J. G. F. Druce® has proved that one molecule of ammonium 


chloride is formed in the reaction, but he gives the intermediate 
steps as follows :— 


HgCl.+NH,OH = Cl—Hg—NH.+HCI+H,0 
HC] +NH,OH = NH,CI+H.0. 
The best mechanism probably is that the reaction proceeds as 


with organic chlorine derivatives: 


Cl—Hg—Cl+NH, =Cl—Hg—NH,” +Cl__ 


Cl—Hg—NH,* +NH,=Cl—Hg—NH.+NH t 
according to the analogy 

R—CI+NH, =R—NH;* +Cl-— 

R—NH;* +NH,=R—NH.+NH;+ 
In both these reactions, before substitution takes place,- there 
may be some feeble addition compound formed between the 
chlorine and the ammonia. 

The action of aqueous ammonia on mercurous chloride may 

be summarized by the following series of equations which re- 
present what seem to be the most probable steps in the reaction. 


Hg =HgCl.@He+HeCl, 
HgCl.+NH, =Cl—Hg—NH,? +Cl— 
Cl—Hg—NH,* +NH, = CL-Hg—NH.+NH,* 
%Cl—He— NH, (Ct Hes Ne eee 


This analysis of the reaction between aqueous ammonia 
and mercurous chloride was carried out as a part of a general 
investigation into the possibility of separating isotopes chemi- 
cally. The point of interest was that mercurous chloride gave 
two different mercury derivatives in the reaction, namely 


metallic mercury and infusible white precipitate. If the old 
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formula Cl—Hg—Hg—Cl for mercurous chloride were the 
true one, then on dissociation one of the mercury atoms would 
drop out of the molecule, presumably by thermal agitation, 
carrying the electron pair with it. On the assumption that 
the two mercury atoms differed in mass, one having the mass 
number 197 and the other 204, to take an extreme instance, a 
_ separation of isotopes would be accomplished, if there were any 
selective action. It was thought that by gravitational attrac- 
tion the electron pair between thé two mercury atoms would be 
somewhat more firmly held by the heavier mercury atom. In 
this case it would necessarily be the heavier mercury that 
formed the metal found as a product of the reaction. The 
effect of mass on the position or orbit of an outer electron has 
been proved by L. Aronberg, T. R. Merton and others’? in 
the case of lead. Though it is very small, it is conceivable 
that it might exert a deciding factor in the dissociation, pro- 
vided all other effects were equally balanced. 


However we have arrived at the conclusion that mercurous 
chloride is not symmetrical in structure. If mercurous chloride 
is formed when chlorine acts on an excess of mercury to give as 
the primary product mercuric chloride which then adds an 
atom of mercury to form the compound Hg=HgCl,, there 
seems to be no possibility of separating isotopes by this method. 
Such a separation would imply that the mercury had been added 
selectively, which is inconceivable. Moreover there is very 
little possibility of separating isotopes by this reaction even 
if the old form of structure for calomel be true. G. Hevesy 


and L. Zechmeister’® have proved that in the case of lead 


there is a dynamic equilibrium existing between ions and elec- 
-trons when the acetates of divalent and tetravalent lead are 
mixed. ‘They dissolved the tetraacetate of radioactive lead in a 
solution of the diacetate of ordinary lead. After separating 


the two forms of lead, they found that the divalent had become 


_ radioactive while the tetravalent form had lost an equivalent 
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equilibrium in which electrons migrate freely from one kind of 
lead ion to the other. 


+4+++ ++ ++ ++4++ 
Phe +PBb  €Pba + PbBb 


If this is a typical example of a general principle, we should 


expect an analogous freedom of movement of electrons between | 


metallic mercury and mercuric compounds. Therefore in the 
equilibrium Hg.Cl.z7Hg+HgCl,, no separation of isotopic forms 
would be expected. 


In conclusion I wish to acknowledge my indebtedness to 
P. D. McLarren, M. D., C. M., for the loan of the centrifuge 


used in this investigation. 
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NoTES ON THE OCCURRENCE AND CONTROL OF THE TREMATODE. 
Gyrodactylus, Ectoparasitic on Fundulus —-By James NEL- 
son Gowantocy, B. A., B. Sc., Head of the Department 
of Zoology, Dalhousie University, Halifax, N. S. 


(Read by Title 11 May, 1925) 


It is the purpose of the present paper to record ceértain 
observations on the occurrence and control of the aberrant 
trematode Gyrodactylus. 


Gyrodactylus is an eyeless, monogenetic trematode be- 
longing to the family Gyrodactylidae (of which family it is the 
type genus) occurring as an ectoparasite on the gills, fins 
and body integument of fish. The animal is extraordinary in 
that the uterus usually contains sexually mature young which 
in turn contain another generation and this yet another genera- 
tion so that as many as four successive generations may be dis- 
tinguished at one time, one inside another, a situation that 
might well have been eagerly cited, had it been known at that 
time, by Charles Bonnet in support of the theory of ‘‘emboit- 
ment.” ‘ 


Po Se 


4 
. 


During the progress of other work at the Atlantic Biological 
Station, St. Andrews, N. B., the writer noted the presence of 
Gyrodactylus as a parasite on Fundulus heteroclitus L, and subse- _ 
quently certain studies of the form were carried out with es- 
pecial reference to the effect it produced on the host fish, the 
susceptibilities of the parasite to control measures available — 
in the treatment of the host and choice of host exhibited when 
various species of fish were made available. It should, per- 
haps, be pointed out that Gyrodactylus constitutes at times a 
very serious hatchery problem and measures for its control 
are therefore of considerable practical interest. : 


When first noted Gyrodactylus was observed to occur fre- 
quently on the fins of Fundulus heteroclitus. It was found that 
when these fish were held in aquaria supplied with abundant — 
running sea-water and well fed with Venus mercenaria the tre- 
matodes multiplied with such rapidity that they most seriously — 
affected the hosts and indeed frequently caused death. When ~ 


BY JAMES NELSON GOWANLOCH 127 


an example of these heavily infected hosts is studied it is found 
to exhibit whitish areas on the fins, around the mouth and 
around the eyes which areas, on microscopical examination, 
resolve themselves into masses of closely adjacent, extremely 
active Gyrodactylus. From two hundred and fifty to six hun- 
dred of the parasites may be present on a single host. Fish 
suffering from infection to this extent can be recognized easily 
even on a hasty macroscopic examination since they present 
a characteristic picture of anaemia. 


The Gyrodactylus studied does not accord with any of the 
available specific descriptions and the determination or morpho- 
logical description of the species will therefore be left to form the 
subject of a subsequent account. On the writer’s return to 
Halifax Fundulus collected from various marshes within thirty 
- miles of Halifax were searched and were found to be frequently 
and sometimes heavily infected with a Gyrodactylus evidently 
identical with the species noted in the Bay of Fundy. 


Although not noted on any specimens of Sticklebacks 
(Gasterosteus) collected, Gyrodactylus was found to thrive on this 
host whenever Gasterosieus was placed in aquaria, with infected 
- Fundulus. Such parasitized Gasterosteus showed even more 
markedly than Fundulus the severe effects produced by the 
trematodes and almost without exception died. The flounder 
Pseudopleuronectes americanus proved to be immune to infection 
even when optimal conditions for the migration of the parasites 
_ to this host were provided. Careful examination of Pseudo- 
 pleuronectes that had been confined with Fundulus carrying 
thousands of the parasites failed to show any infection and, 
furthermore, isolation of the flounders with numerous de- 
tached and hungry Gyrodactylus did not bring about parasitiza- 
tion of this fish. 


An attempt was made to apply standard blood-counting 
_ methods to the more severely affected Fundulus in order to gain 
some exact measure of their abnormality but this was without 
success since the blood invariably coagulated before it could be 
diluted for spreading in the cell. The changes in blood were so 
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evident and so profound that some measurement of the effects 
was desirable and a haemoglobin estimation of a series of heavily 
infected fish together with normal controls was made by means 
of a Dare haemoglobinometer. For the use of this instrument 
the writer is gratefully indebted to Professor J. J. R. Macleod. 
The results appear in the following table. 


RESULTS OF HAEMOGLOBIN ESTIMATION OF BLoop oF FUNDULUS 
Hererocuitus Heaviry Inrecrep wiTH GyRODACTYLUS 
WITH A CompartIson SERIES OF NoRMAL FIsH. 


Length in cms. Haemo- 
Serial Sex to base cau- Condition globin 
Number dal fin Reading 
No. 1 Female 4.7 Heavily infected 20%. 


Nos 2,:; “Male 4.2 Unusually heavy infection 15% 
No, 3°. Female 4.8 Very heavy infection. 
Fish seemed almost bloodless 5% 


No. 4 Male 4.9 | Unusually heavy infection 18% — 
No. 5 Female 4.5 Heavy infection 38% 
No. 6 Male 4.2 Heavy infection 39% a 
No. 7 Male 4.1 Heavy infection 21% — 
No. 8 Male Less than 4. Heavy infection 51% 4 
No. 9 Female 3.7 Heavy infection 32% 
No. 10 Male 4.7 Normal 71% 
No. 11 Male 5.1. Normal 62% 
No. 12. Male 5.0 Normal 60% 
No. 13 Female 5.2 Normal . 71% 
No. 14 Female 6.1 #£Normal 68% 
No. 15 Female 6.5 Normal 54% 
No. 16 Female 6.1 Normal 36% 
No. 17. Female 3 2- >aN Gravel 82% | 
No. 18 Male 6.2 Normal 51% 
No. 19 Male 4.7 Heavily infected 20% 
No. 20 Female 4.8 Heavily infected 15% = 
No. 21 Male 4.8 Heavily infected . 359s 
AVERAGE OF HAEMOGLOBIN ESTIMATION FOR NINE NORMAL “s 
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The effect of lowered salinities in causing the migration 
or death of the parasites was observed by exposing heavily 
infected, adult Fundulus to a series of different media constituted 
as follows: (1) Norma! sea water with a salinity of approxi- 
mately 30 parts per mille; (2) Sea-water diluted to a salinity 
of 20; (3) Sea-water diluted to a salinity of 15; (4) Sea- 
water diluted to a salinity of 10; (5) Fresh water; (6) Dis- 
tilled water. In each case the water was thoroughly aerated 
before use and Fundulus each bearing from 250 to 500 parasites 
were subjected to these conditions. It was found that within 
a half an hour all of the trematodes in distilled water and the 
majority in fresh water had either left their hosts or were dead 
but in the salinity of as low as ten parts per mille the Gyro- 
dactylus remained attached to the host after seventy-two hours 
exposure. In higher salinities they appeared to carry on their 
normal activities. ‘The host fish, usually hardy and unaffected 


by wide variations in salinity, appeared to suffer from diffuse 


haemorrhages over the surface of the fins when exposed to 
distilled or to tap water. However the trematodes were affect- 
ed long before such results appeared in the hosts and as indicated 
an exposure of less than an hour in distilled water or of less than 
two hours in fresh water served to completely clear the host 


fish of trematodes. 


Further observations of the effect of lowered salinities 
upon the activities and viability of Gyrodactylus were then 


carried out by the isolation of quantities of the trematodes in 
watch glasses containing either fresh water or distilled water, 


the accompanying controls of corresponding numbers being 
placed in normal sea-water. Without exception these control 
animals exhibited a normal behaviour throughout the entire 
course of the experiment. The results may be stated briefly. 
The trematodes subjected to the action of fresh water showed 
immediate and extreme distress. Within seven minutes many 


_of the parasites had ceased movement and within fifteen minutes 
many were dead. In two and a quarter hours two-thirds were 


dead while at five hours all except two individuals had suc- 


~cumbed. These two exhibited feeble movements and survived 
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only a short time. A repetition of the experiment afforded 
closely similar results. Distilled water killed many of the 
animals in six minutes and all were dead in twenty three minu- 
tes. Here also repetitions gave little deviation from these 
results. The control animals in normal sea-water were held 
for twenty-four hours and showed no effects of their detach- ~ 
ment from the host other than an increase in motor activity 
undoubtedly due to hunger. The introduction of a little 
Fundulus blood into the watch-glasses after this period of star- | 
vation invariably caused them to become tiemendously active — . 
in the most agitated and entertaining manner; as they would 
fling themselves end over end along the surfaces of the glass 
as if in deliberate search of a new host. 


For the purpose of ascertaining the exact cause of death, 
whether due to the loss of blood or to introduced secondary 
infections of other organisms, a close examination was made 
of hosts which had succumbed to the effects of the parasites. 4 
The histological picture clearly showed that other organisms 
were not involved but that death was undoubtedly due to the : 
direct loss of blood caused by the collective feeding activities 
of the great numbers of these minute trematodes, each of which, _ 
individually, could alone cause but trifling damage. The fins, © 
lips and borders of the eye orbits were the regions on which the — 
parasites were most numerous but when infection became heavy 
the Gyrodactylus occured over the whole external surface of the —_ 
host including the scales and even the cornea of the eye. Their — 
activity is most remarkable. The animals constantly shift — 
from place to place and attach themselves by means of their z 
two retractile cephalic lobes and their caudal disk which is ae: 
powerfully armed with hooks. The host suffers the loss not ~ 
merely of the blood upon which they feed but also the diffuse 
haemorrhages which drain from the innumerable, minute per- _ 
forations that the parasites inflict. This is the direct cause 
of death. 84 
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SUMMARY 


oa 1, Observations on the occurrence and activity of Gyro- 
mate dactylus, a monogenetic trematode occurring as an ectoparasite 
on Fundulus heteroclitus in the Bay of Fundy and in the neigh- 
~ borhood of Halifax, N. S., are here reported. 


; 2. Gasterosteus also serves as host but Pseudopleuro- 
*  -mnectes americanus proved not to be susceptible. 


_- 3. The trematodes remained apparently unaffected by a 
_ series of lowered salinities ranging down to ten parts in a thous- 
__ and but exposure to the action of either fresh water or distilled 
= water causes the rapid migration of the parasites from the hosts. 
and their death. 

a 4, The toxic action of tap water was found to be lethal — 
in about five hours, that of distilled water lethal in about twenty 
a minutes. = 
ce ~ 5. The haemoglobin of the parasitized fish was fea a 
= 7 to be reduced in some instances to less than one twelfth of the 
& normal value, the average for the series examined giving a 
2 reading of Soly forty per cent of the value shown by normal fish. _ 
Bs - 6. The direct cause of death was found to be the loss of 
= blood from the innumerable minute perforations which the 


x a make during their feeding activities. eas 
oy, Treatment of affected fish with fresh- water iS am Ustaee 


A Stupy OF SOME OF THE REACTIONS OF THE WHELK, Buccinum 
undatum.—By James Netson Gowantocu, B. A., B. Sc., 


Head of the Department of Zoology, Dalhousie Univer- 
sity, Halifax, N. S. 


(Read by Title 11 May, 1925) 


The study of the reactions of animals to stimuli affords — 
an instructive method of analyzing the mechanism of those 
organism-environment relations by means of which the living 
animal apparently free to wander through a wide and vary- 
ing range of conditions is nevertheless normally restricted to 
those parts of its environment affording it appropriate condi- 
tions of moisture or of aridity, of sunlight or of darkness and 
of food. Properly controlled experiments on the response to 
gradients of light, of hydrogen ion concentration or some such 
chosen factor, provide a means of roughly measuring the direc- 
tive value of these environmental elements whose aggregate 
effects may constitute, in the absence of such analyses, a com- 
plex and puzzling behaviouristic picture. 


There exist however in addition to these directive responses _ 


on the part of the animal removed from its normal habitat a set 
of what may be termed “protective responses’ which operating 
in an animal that has been displaced into a dangerous environ- 
ment serve to reduce these dangers of its abnormal situation 
and thus aid in tiding the organism over this hazardous period 
of exposure. Such for example is the “clumping reaction” of — 
the land isopods Porcellio rathkei when removed to abnormally 
dry surroundings, and such is the sealing up of the operculum 
that is performed by gasteropods when they are exposed to 
excessive loss of moisture. 


It is the purpose of this paper to set forth briefly the facts 
of a case remarkable for the entire absence of these usual pro- 
tective responses; an instance where in their stead a behaviour 
occurs that not only increases greatly the physiological dangers | 
of the animal’s situation but also actually causes the early — 
death of the exposed individual. The case is that of the Com- 


exposure. 


. 
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Buccinum undatum is a marine gastropod, attaining a length 
of about six centimetres and with a shell grayish in colour ex- 


hibiting six whorls. The species is distributed from low water 


mark to a depth of at least 100 fathoms over the Atlantic, 
Arctic and Pacific.coasts from the Atlantic coasts of North 
America to the coasts of Siberia. In Europe where the species 
appears to attain a larger size than in our waters, it is extensively 
used both as food and as cod-bait. Omnivorous in diet, the 
Common Whelk crawls about on the substratum by means of 
its muscular foot and when confined to an aquarium it will 
sometimes climb a few centimetres up the glass sides. Along 
coasts with average tidal changes Buccinwm approaches ex- 


posure only during the dead low water of the spring tides. 
‘Thus the individuals of the species are never exposed under 


normal conditions to the danger of death from loss of moisture 
during inter-tidal desiccation. 


Such, however, is not the case in the Bay of Fundy where 
the remarkable differences in tidal level of from eight to ten 
metres lay bare at one period of the month an area of the 
littoral zone that at other periods of the month is completely 
and even deeply submerged. Under these conditions species 
that rarely if ever become completely exposed by tidal change 
will through normal dispersal spread during one period of the 
month into an area of the submerged sea-bottom that in the 
course of the tide-cycle will at the spring phase become exposed 
for hours to the sunlight while the tide is out. While carrying 
out work at the Atlantic Biological Station situated at St. 


_ Andrews, New Brunswick, the writer became interested in the 


responses of Buccinum to these unusual conditions imposed 
upon it by the Bay of Fundy tides. The results of a few pre- 
liminary experiments proved to be so unexpected and stood so 


apart from the usual behaviour of inter-tidal forms that a brief . 
__ investigation was undertaken of the normal dispersal behaviour 


of the species and the behaviour of individuals during normal and 


experimental exposure to desiccation. Data secured by these 


diverse methods supported the view that we are here dealing 
with the interesting case of an organism compelled by unusual 
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tidal conditions to meet with new and severe dangers and inas- 
much as its phylogenetic history has not included exposure to ~ 
such dangers, the species, responding with a set of reactions 
that are definitely deleterious and even fatal, perishes helplessly ~~ 
within a meter or two of conditions that ‘would serve to shelter ~ 
it until the tide again returns and the danger passes. 


During other than the spring phases of tide Buccinum 
undatum, being a gastropod of more than ordinary motor acti- 
vity becomes dispersed more and more in the shoreward direc- | 
tion together with such forms as the sea urchin, Strongylocen- — 
trotus drobachiensis and the starfish, Asterias vulgaris. When ~ 
the tides pass into the spring phase and the amplitude of tidal 
change rapidly increases these shoreward migrants are suddenly — : 
thrust from conditions of continuous immersion in sea waterata 
temperature of eight degrees centigrade to conditions of daily 
exposure for hours to the summer sun. . : 


To study the normal activity of Buccinum in this situation 
four series of animals aggregating 152 individuals were marked — 
and released some at low tide level immediately oleae ‘ae 


marking used were such that, as controls amply demonstrated, 


sequent careful searches were made for and records kept of i 
these individuals. The results may be briefly summarized as 4 
follows. The released animals wandered in all directions there a 
being no evidence of any shoreward or seaward directive i oe 
fluence. The rate of what may be termed ‘ ‘walking dispersal ee, 


where they were liberated for as long as five weeks. “There 4 
was an entire absence of any protective migration toward near “a 
areas offering optimal conditions of shelter. ‘The most signifi- 
cant and unexpected result however occurred in the instance of Y 
the animals set ib enripe spring tides at the upper level reached 4s 


~ 
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_ were recovered, eleven of which were dead. Since it was evi- 
dent that their death was in no way due to experimental treat- 
| “ment, an examination of the normal, unmarked Buccinum 
“present at this level was immediately made with the surprising 
result that it was found that nine-tenths of these animals were 
co dead. The explanation of this heavy mortality must lie, 
“it was thought, in some unusual failure of Buccinum to conserve 
“ats Water-content during ex csiccation and an experimental exa- 


“mination of the animal’s behaviour during intertidal exposure _ ws 


_ was undertaken accordingly. 
é ~ Ten Buccinum ranging in weight from 8.25 grams to 41.17 


~ These Scions ia cepvaditel very accurately” 


) iring low water of a spring tide on a cloudy day. The animals — 


ae exposure until the time when all the animals had died, 
; fe-being seven successive weighings for each individual. The 


% itial total water content providing thus in exact terms he 

record of each individual’s approach to the point where loss of. 
ater caused death. During the experiment the activities 
the animals were constantly observed. The results may be 


ae summarized as follows. When Buccinum is sudee 


hae 


s does Iittorina, Buccinum Soroush extrudes its foot ar 
read, exposes’ almost the maximum possible surface to the 


ams were weighed and pees in a dry palaers tray sUS- 


were then weighed at intervals during the twenty-one coun ae 
nd forty-five minutes that elapsed from the beginning of the ; 


* 


. under which the animals would be exposed in nature if 


‘action of evaporation and, most disastrous of all, violently 
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expels all fluids that it can with the obvious end result that the 
organism’s water-reserve is speedily lost, its water content sinks 
swiftly to the danger point and, if desiccation continues, the 
animal dies. 


Since this series provides a representative range in size 
of the normal Buccinum population the average of these figures 
should give a reliable picture of the water-loss of the animals. 
When this average is calculated it is found that the average 
rate of loss of water per hour expressed in terms of percentage 
of initial total water content is as follows: for the first hour and 
a third, 4.19 per cent per hour; from the end of the first hour 
and a third to the end of two and a half hours, 3.55 per cent 
per hour; from the end of two and a half hours to the end of 
four hours 1.48 per cent per hour; from the end of four hours 


to the end of six hours, 0.77 per cent per hour; from the end of 


six hours to the end of eight hours and forty-five minutes, 0.51 


per cent per hour; from the end of eight hours and forty-five 


minutes to the end of twelve and a half hours, 0.23 per cent per 
hour; from the end of twelve and a half hours to the end of 
twenty-one hours and forty-five minutes, 0.24 per cent per hour. 
Thus it is easily seen that the animals begin the dessication 


period with a relatively enormous rate of water loss that brings — 
their reserve sharply downward to the danger point. Thus on ~ 


the average during the twenty-one hours and forty-five minutes 
of desiccation the animals lost 18.07 per cent of their initial 


total water content but when considered hour by hour this loss — 


shows an extraordinary and significant crowding of that loss 
into the early period of exposure. ‘Thus, considered in terms of 


percentages of the entire water loss sustained, the animals lost 


29 per cent during the first hour and a third of desiccation, 55 
per cent during the first three hours and no less than 65 per cent 
during the first four hours of the twenty-one hour period over 


which water loss was taking place. During the last sixteen — 


hours of the twenty-one hours the loss is, in sharp contrast, 


being only 16 per cent of the total loss that intervenes between — 


the beginning of the exposure and the death of the organism. 
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normal submerged existence. In the new dangers of the inter- 
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Calculations of the total water content of the animals 
in per cent of total weight exclusive of shell gave remarkably 
uniform results, the percentages for five individuals with total 
weights of 38.35, 8.25, 13.97, 16.5 and 36.07 grams each being 
79 per cent, 81 per cent, 79 per cent, 82 per cent and 81 per 
cent respectively. 

The interpretation of this curious piece of ecology is ap- 


parently quite simple. In its normal habitat Buccinum does 


not become an inter-tidal animal since its upper limit of distri- 
bution brings it only to the edge of the lowest low tides. In 
the Bay of Fundy the exceptional tidal conditions created by 
the converging coasts produce a tidal change so great that 


during the spring phase those individuals of Buccinum that 


have wandered shoreward find themselves suddenly trans- 


formed from animals continuously submerged deeply under 


the waters of an unusually cold bay into animals exposed for 


hours to the desiccating action of the sun. The reactions that 


this exposure evokes from them are the reactions fitted for their 


tidal zone exposure this behaviouristic response is the most 


ae one possible and leads to the early death of the in- 


- dividuals unless they are soon covered again by the incoming 


tide. This elimination of the upper, shoreward fringe of the 
- Buccinum population exerts no permanent modifying selective 
‘action upon the species as a whole for the quite sufficient reason 
‘that it affects only some of the animals of one sharply local 
region. 
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Notes on An Esker 1N THE INTERIOR oF DicBy County, 
Nova Scotia.—By D. S. McInrosu, B. A., M. Sc., Pro- 
fessor of Geology, Dalhousie University, Halifax, N. S. 


(Read 16 November, 1825) 


The guides to the interior of Digby and Annapolis Counties 
are familiar with a peculiar surface feature—to them, a land- 
mark. It is well known also to the hunters and trappers, and is 
termed ““The turnpike.” The description of it—like to a rail- 
way embankment or a turnpike road—seemed to the writer to 
suit well that of the glacial deposit known as an esker. 

In the autumn of 1924, a visit was made to the locality. 
Mr. W. Spurr, of the “Colonial Arms’’ hotel served as efficient 
guide and companion. The short motor-ride along the Bear 
River hillside, amid scenery of wonderful beauty, to Bear River 
town, made a fitting beginning to the trip that promised much 
of interest and pleasure. A rough road was negotiated up the 
Bear River valley passing by Indian Path Hill, 625 feet above 
sea-level. Fourteen miles from “Colonial Arms” at the end of 
the car road, Lake Jolly lies spread before the observer at an 
altitude of 510 feet—aneroid. On the shore of the lake is the 
charred remains of what, a few years ago, was a clothes pin 
factory; and on the opposite side of the lake was later seen an old 
road with wooden rails by which timber had been conveyed 
through the woods. The water of the lake has been raised 
several feet by the dam built by the Bear River Light and Power 
Company, and the lower courses of streams entering the lake 
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have been drowned, Here our luggage was transferred from 
the car to a canoe, and here began the “pleasure in the path- 
less woods” and the ‘“‘rapture by the lonely shore;’’ and the 
additional pleasure of the stealthy movement of the canoe 
over the waters. A mile over the lake, then about the same 
distance along stillwater up a stream course, followed by a 
portage of about a quarter of a mile, and the canoe floats in 
Ninth Lake. The divide has been crossed, and the drainage 
basin of the Sissiboo River is around and before. The lakes 
that lie ahead on the route are small and the connecting streams 
have usually too little water to float even a canoe. A short 
paddle across Ninth Lake, a portage to Eighth Lake, the glide 
across the lake and along a rivulet of a hundred yards or so, and 
Seventh Lake is reached. Over Seventh Lake, followed by a 
portage of about a quarter of a mile to Sixth Lake, across this 
lake about a mile and a portage of about the same distance as 
last one and the canoe is placed in the Sixth Lake stream. 
Down this stream about a mile, the “turnpike,” the object of the 
trip, lay extending to the east and to the west, broken where 
the stream has forced a passage through it. 


The country around is level with knobs projecting out of 
the general flatness. The elevation is about 400 feet above sea 
level. Much of the immediate vicinity is a fire-barren with 
stunted second growth and bare patches where there is little or 
no soil. The underlying rock is granite—a portion of the granite 
belt of the southwestern part of the Province. Much glacial 
drift is spread over the area—huge granite boulders grading into 
finer material. The “turnpike” is undoubtedly an esker. It 
follows in a general way the direction of east, 10 degrees south, 
Magnetic. Where the stream has trenched it, the height is 25 
feet the base about forty feet through and the top rounded, 
looking very much indeed like a railway embankment. The 
material is gravel. It forms a pronounced ridge across the land- 
scape. It was followed eastward for more than two miles. It 
becomes low and narrow in places, and where the country is 
wet or swampy it may be absent, but is found again further 


ne 
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to the east. Wild animals have made a path along the summit. 
To the west at the furthest point explored, it is lost in an enor- 
mous mass of angular granite boulders. Mr. Spurr states that 
the esker extends for twenty miles or so across the country, and 
that to the south there are two similar ridges that appear to 
join the main esker at an angle from about southwest. 


The time spent in exploration and examination was not 
sufficient to arrive at anything of scientific interest except the 
location of the esker. It is hoped that an opportunity may be 
had to again visit the locality and find out something about the 
ice movement at this point and the cause of the presence here of 
this glacial deposit, and to visit the similar deposit that runs 
east from Hectanooga station towards Blue Mountains. 

It was rather an unusual occurrence while in a wilderness 
country, to have an aeroplane pass and re-pass directly over- 
head. The return trip was uneventful, other than that the 
writer came within an ace of upsetting the canoe, and that 
the canoe ran upon a submerged boulder in the middle of a 
lake and remained fast for some minutes. 


Notes ON THE EsTIMATION OF Potassium As POTASSIUM 
Piatinic CHLoRIDE. (Abstract). — By MarGaret 
McCurpy B. Sc., Dalhousie University, Halifax, N. S. 


(Read 14 December, 1925) 


The separation of potassium from sodium and the subse- 
quent estimation of the former by precipitation as the platinic 
chloride has ranked as a standard analytical process for many 
years. 


According to the method in common use, sodium and pot- 
assium are first separated from all other constituents as chlorides. 
They are then converted into chlorplatinates by the addition 
of hydrochlorplatinic acid in presence of an excess of hydro- 
chloric acid. The resulting solution is evaporated to dryness 
on a water bath and the residue treated with absolute alcohol. 
By these means, sodium platinic chloride is dissolved; the cor- 
responding potassium salt being insoluble. The potassium 
chlorplatinate is then separated by filtration and finally dried 
to constant weight at a temperature not exceeding 100° C. 


In any determination, drying to constant weight at a low 
temperature is to be avoided if possible, as it not only may 
introduce a considerable error, but undoubtedly increases the 
difficulty of manipulation. 


It would be much simpler if it were possible to ignite the 
precipitate of potassium platinic chloride at a high temperature 
and from the weight of platinum obtained, calculate the amount 
of potassium present. 


After a number of preliminary qualitative experiments, 
the following quantitative determinations were carried out. 


Purified crystals of potassium platinic chloride were care- 
fully dried and weighed and transferred to a weighed platinum 
crucible. The crucible and its contents were then ignited to 
the full heat of a Fisher-Meker burner until constant weight 
was obtained. The results were as follows-— 
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Wt. of K,PtCls 0.6848 0.7890 0.3824 0.3758 0.3258 0.2584 
Wt. of Platinum 0.2696 0.3180 0.1560 0.1496 0.1302 0.1034 
Wt. Potassium 
from wt. of Plat- 
inum, (A) 0.1080 0.1274 0.0625 0.0599 0.0522 0.0414 
Original Wt. of 
Potassium, (B) 0.1101 0.1269 0.0631 0.0604 0.0524 0.0416 
Ratio: B/A 1.018 0.996, 1.010 1.009 1.005 1.004 
These results indicate that there is no loss in accuracy in 
the method which has been outlined. On the other hand, an 
appreciable saving of time and a greater ease of manipulation 
may be obtained by its use. 


The reaction which takes place on ignition of the potassium 
chlorplatinate is best represented by the equation :— 


K,PtCls +2 KCl + 2 Ch + Pt. 


NoTEs ON THE DEVITRIFICATION OF O_tp Grass.— By H. Ritcuie 
Cuipman, M. A., Ph. D., F. C. I. C., and Douctas Mc- 
Intosu, M. A., D. Sc., Dalhousie University, Halifax, N. S. 


(Read 14 December, 1925) 


It has been generally supposed that the devitrification of 
glass is a phenomenon similar to that studied by Tammann 
(Zeitm. Electrochem. 10: 532, 1904), Guertler, (Zeit. Anorg. 


Chem. 40268, 1904) and others, which depends on the form 
ation of crystal nuclei from whichcrystallization proceeds. 


The devitrification of glass as a surface phenomenon has 
been explained by Albert Germann (J. A. C. S. 43:11, 1921) as 
follows. There is always a film of moisture on glass in equili- 
brium with the atmosphere. The silicates of the glass are in 
equilibrium with this film and must be more or less hydrolyzed 
depending on the condition of the glass, so that we may assume 
the presence of silicic acid, calcium hydroxide, and sodium hy- 
droxide. The bases, however, absorb carbon dioxide and are 
converted to the acid carbonates. When the glass is 
heated the absorbed moisture is driven off, the silicic acid be- 
comes dehydrated and roughens the surface. The separated 
silica forms an infusible coating over the surface of the glass 
which may under certain conditions dissolve in the underlying 
silica and the surface clear up, or under other conditions yield 
difficultly fusible calcium silicate in which case well defined 
crystal surfaces appear. 


Germann took some old glass which showed a tendency 
to devitrify when heated and removed the surface layer by 
washing with hydrofluoric acid. If the devitrification was en- 
tirely due to the conditions of the surface its removal should 
destroy the tendency towards devitrification. Germann found 
this to be the case and suggests that old glass may be easily 
worked in the blast lamp flame if it is previously washed with 
hydrofluoric acid. 


All of this work had been done with old glass which had 
been worked in the blast lamp flame and no mention has been 
made of glass devitrifying at lower temperatures. One of the 
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students at Dalhousie University had occasion to carry out a 
vapour density determination with a Dumas bulb, and was 
amazed to find that the bulb became heavily frosted at the 
temperature of boiling water. It was decided to test Germann’s 
explanation to see if it applied to this case. 


The Dumas bulbs in question were believed to be from 
twenty to thirty years old. They had not changed in appear- 
ance except that some of them had small crystals on their inner 
surface. Germann mentioned that old glass will show efflores- 
cences of sodium carbonate, and it was found that a bulb with 
crystals gave an alkaline reaction when washed out with water. 

One of the bulbs was fastened to a Toepler pump, surround- 
ed by an electric furnace, and, having been exhausted, was heated 
to about 200°C. Shortly after heating the pressure rose from 
less than 0.01 mm to 0.2 mm. This was due to water 
vapour which was pumped off. The temperature was 
raised to about 450°C. and more gas was given off. The pres- 
sure finally reached an apparent maximum when the gas was 
pumped off and analysed. There was about 0.3 cc. and it 
proved to be practically all carbon dioxide. 


A new bulb was kept in boiling sodium hydroxide solution 
and then placed in an oven at 120°C. It was thought that 
this treatment might remove the surface layer and prevent 
devitrification, but frosting occurred. 


Following the suggestion given by Germann, another 
bulb was washed with hydrofluric acid and then placed in an 
oven at 120°C. No devitrification occurred. The inside of 
the bulb was perfectly clear. According to Germann‘s theory 
the devitrification requires previous exposure to water vapour. 
As all the bulbs were sealed when made the inner surface was 
not exposed to the atmosphere, and hence no devitrification 
occurred on the inside. 

A fresh bulb was partially washed with hydrofluoric acid 
and placed in the oven. It was found that only the parts of the 
surface which were not washed with the acid were devitrified. 
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A bulb was carefully broken into small pieces which 
were placed in a pyrex bulb and fastened to the pump. The 
system was exhausted and the bulb heated to 450°C, the pres- 
sure rising considerably. ‘The gases were pumped off and were 
found to be about 50% carbon dioxide. On examination of the 
pieces after heating it was found that they were frosted-on their 
outside surfaces only. 


Some substances when heated will allow the passage of 
certain gases. It was observed that the devitrified bulbs did 
not permit the diffusion of any of the gases of the atmosphere 
when heated to 450°C. The fact that no diffusion took place 
when the glass was devitrified may be offered as additional 
evidence that the devitrification had only taken place on the 
surface, as it would have been expected to occur had the glass 
been crystalline throughout. 


Germann states that the absorption of water from the at- 
mosphere causes a tendency towards devitrification and that 
certain gases in the air of the laboratory may act catalytically. 
Apparently something like this has occurred in the case of the 
bulbs which has caused them to be so “‘weathered”’ that they will 
devitrify at 100°C. The results of these experiments are 
evidence that the devitrification of these bulbs is a surface 
phenomenon. 


EXAMINATION OF SomE Tests FoR Metuyi Atconot (Abstract 
of Paper).— By E.W. Topp, B.A., Instructor in Chemistry, 
Dalhousie University, Halifax, N. S. 


(Read 14 Dec., 1925) 


In making recently some tests fer methy] alcohol in presence 
of ethyl alcohol, it was found that unreliable results were ob- 
tained with some of the methods tried; and it was thought that 
a short examination of some of the simpler tests might be useful, 
with a view to deciding on one that seemed at once satisfactory 
and of easy application. 


Of the methods examined, the most reliable appeared to be 
the one depending on the development of a violet colour in a 
solution of fuchsine which had been decolorized by sulphur 
dioxide, this colour being produced in presence of formaldehyde. 
The oxidation of the alcohol was accomplished with potassium 
permanganate in acid solution. 


This method is given in the U. S. Pharmacopoeia, 10th 
Edition, 1926, and is as follows: 


TEST FOR METHYL ALCOHOL WITH ETHYL ALCOHOL 


“Dilute the alcohol with water to contain about 5 per cent. 
“by volume of ethyl alcohol. To 5 c. c. of this dilute alcohol 
“contained in a test-tube of 20 c. c. capacity, add 0.5 c. c. of 
“phosphoric acid and 2 c. c. of a 3 per cent. aqueous solution of 
“potassium permanganate, and allow the mixture to stand for 
“ten minutes. Add 1c. c. of a ten per cent. aqueous solution 
“of oxalic acid and allow to stand till the mixture is a transparent 
“brown. Now, add 5c. c. of a diluted and cooled sulphuric 
“acid, prepared by mixing 3 columes of distilled water and 1 
“volume of sulphuric acid, add 5 c. c. of freshly prepared fuch- 
“sin-sulphurous acid T. S., mix well and allow to stand for 10 
“minutes. 

“At the end of that time, the solution, when observed 
“against a white background, may have a reddish or pale green 
“tint, but not a distinct blue or violet color (methanol).” 
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Tests were made with methyl! alcohol alone, with ethyl 
alcohol alone and with various mixtures of the two alcohols— 
the amounts are approximate. 


Some of the tests made are given below, the alcohol being 
mixed with distilled water in the proportions indicated. The 
colour, with only small amounts of methyl] alcohol in the mixture, 
develops slowly. 

(1) 2% methyl alcohol. Result: 
in 10 minutes, a distinct, though 
faint violet colour 
(on looking down 
the tube). 


in 20 minutes, the colour very 
distinct. 
(2) 5% ethyl alcohol. Result: 
in 10m. no trace of colour. 
in 20m. no trace of colour. 
(3) 5% ethyl alcohol and 2% methyl alcohol. 
Result: 
in 10m. distinct violet colour 
on looking down the 
tube (about the same 


SUMO ORS 
in 20m. the colour very distinct 
(4) 23% ethyl alcohol and 1% methyl alcohol. 


Result: 
inl0m. a very faint trace of 
violet, on looking down 


the tube. 
in 15m. slightly more distinct. 
in 25m. quite distinct colour, 
on looking down the 
tube. 


The test was then applied to’ methylated spirits and to 
rum, as set forth in Table I. 
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TABLE I 


Methylated spirits 
Methylated spirits | with a few drops Rum 
10% soln. of methyl alcohol say 10% 


in 10m. in 10m. in 20m. 
practically, no very distinct violet] no violet 
colour. colour on looking colour. 
down the tube. 
in 30m. in 20m. in 3 hrs. 
distinct though darker colour. no violet 
faint violet. colour. 


Some further results are given in Table II. 
Taste II 


Ethyl 
alcohol Ethyl alcohol 
Methyl Ethyl 5% Methylated| with a few 
alcohol | alcohol and spirits |drops of forma- 
2% 5% Methyl 10% Idehyde added 
alcohol before Schiff’s 
2% reagent 


after 10m.\after 10m.| after 10m.| after 10m.| immediate 
violet-pink | nocolour |violet-pink| violet-pink| violet colour 
colour. colour. colour. 


The older U. S. P. Pharmacopeia method was now tried, 
but was found to be unsatisfactory for the strengths used. 
(1) Methylated spirits 10%—Oxidized by copper spiral 
in beaker of cold water, the liquid then boiled to 
drive off the acetaldehyde formed. 


Result: A yellowish coloration obtained. 
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(2) 10% methylated spirits to which a drop of formalde- 
hyde was added after oxidation by the copper 
spiral. 

Result: Fine pink colour changing to brownish. 

(3) Repeated (1). Result: Yellowish colour, slight tur- 
bidity. 

MorpuHineE TEstT— 

Preliminary Experiment. 
To a solution of morphine in conc. sulphuric acid 
was added a little dilute formaldehyde solution. 
Result: Distinct violet colour. 

(1) To a solution of morphine in concentrated sulphuric 
acid was added a 2% methyl! alcohol solution 
oxidized three times by a copper spiral. 

Result: Violet colour not so distinct as above. 

(2) Same as (1), only ethyl alcohol about 10% used. 
Result: No colour. 

(3) Same, only 10% solution of methylated spirits used. 
Result: No good colour obtained. 

(4) Same, only full strength methylated spirits used. 
Result: A violet coloured ring. 

In each case, the spirit was oxidized by a copper spiral. 

Test Usinc Miik anv REsorcINOL. 

The results were not found to be consistent—in some cases, 
the milk apparently contained a preservative that interfered 
with the test. 

The milk, of course, should be tested for formaldehyde 
before using in these experiments. 

Preliminary Experiment. 

To some dilute formaldehyde solution a few drops of dilute 
resorcinol solution were added. This mixture was poured 
down the side of a test-tube on top of a few cubic centimetres 
of concentrated sulphuric acid. 

Result: A fine rose-pinkring obtained at the junc- 
tion of the solution and acid. 
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(1) To some milk a few drops of resorcinol solution were 

added. This was poured on top of acid as before. 
Result: A brownish red ring obtained. 

(2) To some milk a few drops of formaldehyde solution 
were added, and then a few drops of resorcinol solution. The 
mixture was poured on top of acid as before. 

Result: A brownish ring obtained—not pink. 

(3) Methyl alcohol (2% solution) oxidized by copper 
spiral was mixed with milk and a few drops of resorcinol solution 
added. 

Concentrated acid containing a trace of ferrie chloride was 
poured carefully down the side of the tube. 

Result: A rose-red ring obtained. 

(4) Ethyl alcohol, oxidized by copper spiral and then 
mixed with milk, was poured on top of concentrated sulphuric 
acid containing a trace of ferric chloride. 

Result: A brownish red ring changing after some 
time to nearly black in parts. 

(5) Same as (4) only 2% methyl alcohol was used. 

Result: Very distinct violet ring. 

(6) Same as (4) only a mixture of 5% ethyl alcohol and 
2% methyl alcohol was used. 

Result: Very distinct violet ring. 

SUMMARY 

Various tests have been tried and some of the results ob- 
tained are given above. 

The most satisfactory method was considered to be that 
given in the U. S. Pharmacopoeia 10th Edition, 1926. 


Hyprocen 1n Exectrotytic Zinc.—By W. Roy Ex ror, B. Sc., 
Dalhousie University, Halifax, N. S. 


(Read 18 Jan., 1926) 


Ralston, in a paper published recently in the Transactions 
of the American Electrochemical Society’, called attention to 
the work of Schwarz on the hydrogen occluded by cathode 
zinc. ‘This amounts to 5-11 c. c. per gram, and is doubtless the 
cause of the low specific gravity of electrolytic zinc. At the 
time the advanced copy of Ralston’s paper appeared I was 
engaged on the study of the properties of zinc deposited under 
various conditions. I have used some of my depostits to 
determine the amount of hydrogen occluded as it seemed un- 
likely that Schwarz’ results, obtained by dissolving weighed 
amounts of zinc in acid, could be exact. The quantities of 
hydrogen found are about one-tenth those found by Schwarz. 
In other respects my observations agree with Ralston’s. 


The zinc was deposited on small aluminium cathodes 
between lead anodes. The amount of zinc sulphate was kept 
approximately constant by the addition of small amounts of 
zinc oxide. The solutions were acid except at the beginning 
of the experiment and no glue was used. ‘The deposits, except 
in the two cases mentioned in the table, were of good quality. 
They were from 0.3-0.4 mm. thick. 


The volumes of the occluded gases were determined by 
placing a weighed amount of the zinc in a pyrex tube, connected 
to a Toepler pump by a mercury seal. The apparatus was 
exhausted to 0.01 mm., and allowed to stand for some time 
to see that no leak developed. The zinc was then melted by 
a resistance furnace, and the gases were pumped off and mea- 
sured. No quantitative analysis of the gas was made, but 
qualitative tests showed it to be hydrogen. 


A.—4/.193, (1925) 
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The results are given in Table 1. 


Deposited from 8 per cent. Zinc Sulphate 


Current Density Current C. C. Hydrogen 
(Amperes Efficiency Apparent per gram 
per sq. ft.) (Per cent.) 5: G: Zinc 
10 De ti? 1.3 
20 68 6.1 1:3 
30 45? 6.6 14 
60 173 6.2 Die 
15 per cent. Zinc Sulphate 
20 89 6:5 OF 
30 84 6.8 0.4 
60 87 6.5 0.7 
100 84 6,2 0.8 
35 per cent. Zinc Sulphate 
20 95 6.5 0.6 
30 94 ie, 0.8 
60 98 6.5 0.4 
100 95 Sak 0.9 


In order to see whether any of the hydrogen was pumped 
off during the preliminary exhaustion, the volume of the pyrex 
tube was carefully determined, and the volume of the air dis- 
placed by the zinc calculated. The following are the results 
per gram of zinc. 


Gas pumped off during exhaustion............ 0.07 c.c.—13% 
After standing for 24 hours at low pressure.....0.05c.c.— 9% 
Serie to 200 Ge a ee 0.06 c.c.—11% 
la OD lle Ei He tane o5 0.35 c.c.—67% 


Total’0.52 ‘¢..c:3,.5.G. o£ Zineoi7 


2. Poor Deposit 
3. Poor Deposit: black surface. 
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As the thin sheets used in my experiments may have con- 
tained a different amount of hydrogen from that present in 
commercial zinc, I have made some experiments on freshly 
precipitated cathodes about 2.7 mm. thick from Trail, B. C., 
obtained through the courtesy of Messrs. Murray and Willis. 
Determinations were made on strips of the cathodes and on 
portions carefully planed free from oxide. The results are a 
little less than those obtained from the thinner strips. 


Apparent S. G. C. C. in a gram of zinc 
7.03 0.31 
7.08 0.38 
7.08 0.40 
0.54 


Strips of commercial electrolytic zinc were heated to various 
temperatures for a short time, cooled, and the specific gravities 
determined. The “warts” mentioned by Ralston appeared 
on the inside surface at about 165° C., and there was marked 
bending with the inside surface convex. 


Temperature Apparent Specific Gravity 
A. B 

20° 6.93 6.99 
103° 6.90 6.93 
165° 6.96 6793 
200° 6.86 6.89 
254° sep ari 6.78 
305° 6.50 6.58 
400° 6.05 5.98 


The effect of heating on the apparent specific gravity of the 
zinc is quite marked. 


It appears then, that the hydrogen present in cathode zinc 
is less than that found previously by Schwarz, and consequently 
the pressures developed inside the zinc are small. 


THe NeEGaTIVE GEOTROPISM OF THE PERIWINKLE: A Stupy 
in Litrorat Ecotocy.—By F. Ronatp Hayes, B. Sc., 
Assistant in Histology and Embryology, Dalhousie Uni- 
versity, Halifax, N. S. 


(Presented 18 January, 1926) 
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I. INTRODUCTION 


Various investigators have interested themselves from 
time to time in an investigation of the anatomical and phy- 
siological features associated with the negative geotropism 
of snails (Parker 1911; Kanda 1916-1), and various theories 
have been set forth in an attempt to account for this pheno- 
menon. 


As early as 1897 Davenport and Perkins experimenting 
on Limax maximus, came to the conclusion that “the precision 
of orientation in the slug varies directly with the active com- 
ponent of gravity” and “this tendency (to go either up or down) 
must be ascribed to some internal condition of the individuals, 
for it varies in different individuals and in the same individuals 
at different times.’”’ It was early suspected moreover, that 
response to gravity might be associated with the center of 
gravity of the body of the individual, and Frandsen (1901), 
also speaking of Limax, makes the assertion that the essential 
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factor is “‘the relative proportions of the anterior and posterior 
regions of the animal’s body. All the conditions being the same 
it is this factor which determines whether the head end will be 
directed up or down.” 


These facts were demonstrated in more critical terms for 
Littorina littorea (L) the common periwinkle, by Kanda (1916-2), 
who, noticing how a periwinkle sank in water, observed that 
the centre ofgravity for living animals and also for shells is located 
in the posterior region of the shell. He determined in quantita- 
tive terms the direct correspondence between the proportion 
of animals exhibiting negative geotropism and the active com- 
ponent of gravity. 


It is true also that there are pronounced anatomical modi- 
fications associated with negative geotropism. Pelseneer (1895) 
has shown that in the periwinkle, morphological modification 
and specialization in the respiratory organs has been associated 
with this activity. Part of the wall of the pallial cavity for 
example, has become vascular like that of the pulmonary 
chamber of the true Pulmonata. Thus the climbing habit 
would appear to be normal and characteristic of the species. 


Tattersall (1920) records an attempt made in Ireland to 
turn the climbing habits of the common periwinkle, Littorina 
littorea, to practical use by theerection of stakes along the appro- 
priate part of the littoral zone, on which the periwinkles might 
ascend and so be collected more easily for marketing. While 
the observations are deficient in certain respects, they demon- 
strate several points of interest. The number of periwinkles 
climbing the stakes varied from 15 to 35 per cent of the total 
number on the area investigated. Calm water appeared to be a 
necessity if any periwinkles were to climb, slight agitation of the 
water around a stake being detrimental to a successful ascent, 
loosening the slight purchase a periwinkle is able to obtain on a 
comparatively rough climbing surface. 

Tattersall summarizes his results as follows: “From mea- 
surements made on the climbing winkles and those found on 
the ground at the same time, there appears to be no evidence 
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that the former were in any way larger than the latter. In 
other words the climbing habit is just as strongly developed 
in young winkles as in older ones.” 

This assertion is not in agreement with that of Kanda 
(1916-2), who states that in his experiments on the negative 
geotropism of L. Jittorea, he used animals about 1.5 by 1.1 
centimetres because the larger ones were noticed to be more 
sluggish in commencing locomotion after being handled. “The 
younger animals are more active and quicker to respond to 
stimuli.”” Results from a series of preliminary experiments 
conducted with the object of determining if possible, a re- 
lationship between size and activity, support the view of Tatter- 
sall. 

A “physiological agreement” has been shown to exist 
in many animal groupings in nature (Shelford 1913). By this 
agreement species may be said to be automatically directed 
toward their appropriate habitat. Studies have indicated 
that a directive mechanism exists, consisting of a remarkable 
assemblage of delicate adjustments of organism toenvironment. 
This mechanism results in cases where choice is possible, in a 
return of the animal to its optimum habitat. 

The investigations here described were designed in an 
attempt to analyze in quantative terms, the influence of a 
separate environmental factor namely gravity, in determining 
the natural distribution of Littorina cittorea. 

Experiments were conducted in an effort to determine in 
quantative terms, whether there existed in specimens of L. 
littoreacollected at different levels of the littoral zone, a variation 
in the negative geotropism which could be directly correlated 
with vertical habitat. The results indicated that such a varia- 
tion does exist and an analysis was then made of the effects of 
desiccation and immersion on negative geotropism. 

Desiccation and immersion serve as clues to the study of 
littoral ecology since, in Littorina for example, the essential 
difference in habitat of individuals in upper and lower littoral 
zones is a difference in the length of time they are successively 
submitted to the influence of these two conditions. 
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Situated on an estuary of the Bay of Fundy, the Atlantic 
Biological Station where the greater part of the work here re- 
corded was carried out, presents ideal conditions for a study of 
the littoral zone. A tidal change of over 8 metres exposes at 
low tide, an area of considerable width, exhibiting very clearly 
all the features associated with an inter-tidal graduation of 
fauna and flora. 

The littoral zone, in the area where the greater number of 
collections were made, was comprised of a series of rocky ledges 
forming an ideal habitat for the periwinkle, L. littorea exists 
in considerable numbers from a short distance above the lowest 
tidal level to slightly above the mid tide level. It exists below 
low tide level in smaller numbers to depths of at least 20 fathoms 
(Huntsman, 1918), and above mid tide level in tide pools and 
under permanently damp conditions. 

Sincere thanks must be given to Prof. J. Nelson Gowanloch 
of Dalhousie University, for his interest and counsel and for 
personal direction of a great part of the investigation. I am 
also indebted to Dr. A. G. Huntsman, Director of the Atlantic 
Biological Station for advice and assistance at every stage of 
the work. Certain lines of the investigation were continued 
throughout the winter at the Zoological Laboratories of Dal- 
housie University, Halifax, N. S. 
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II. ExprerimENTAL TECHNIQUE 


For the experiments in negative geotropism cylindrical 
glass jars were used, 45 centimeters high and possessing an 
inside diameter of 6 centimeters. These jars were so graduated 
that the distance that an animal had travelled from the bottom 
at the time a reading was taken, could be accurately determined. 
In most experiments four such jars were used, two of them filled 
to within 5 centimeters of the top with oxygenated sea water, 
and two freshly rinsed out with sea water in order to dampen 
the inside and reduce the temperature. 

Five individuals were placed in each jar and their progress 
upwards on the inside wall of the jar recorded every ten minutes. 
Thus the experimental result for each “immersed” and ‘“‘dry” 
jar experiment is usually computed from the average perfor- 
mance of 10 individuals, never from less than five. As soon as 
any animals reached the surface of the water further readings 
were considered invalid and have been disregarded as far as 
possible in calculating results. — 

All calculations have been made with reference to a single 
periodical reading which has been carefully selected as the most 
typical of the series. In general the procedure has been to use 
the first reading recorded after any individual had reached the 
top of the jar. This usually has been the 20 minute reading. 
The height to which each ‘“‘immersed”’ and each “dry” animal 
had climbed, was noted, and the total distance that all the 
animals of each group had ascended was found. This was 
divided so that a figure was obtained which represented the 
average performance per individual per 10 minutes in centi- 
meters, and this is the experimental result quoted. 

It will be observed that no opportunity was offered by 
this experimental technique for the animals to exhibit positive 
geotropism. In view of preliminary experiments which were in 
complete harmony with the results of Kanda (1916-2), who show- 
ed that on a vertical surface 100 per cent of L. littorea exhibit 
negative geotropism, this precaution was not deemed necessary. 
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A Negative Geotropism Jar. Five animals were 
placed in each of four such jars. 


BY F. ROLAND HAYES, B. SC. 161 


III. Corrextation or NecativE GEOTROPISM WITH VERTICAL 
HaBITAT 


In Table 1 will be found the figures representing the aver- 
age responses of animals collected at low, mid and high tide 
levels. 

The results for both “immersed” and “‘dry” groups are 
given. All the animals used were collected immediately be- 
fore the commencement of the.experiment. 


TABLE | 

“TMMERSED” GROUP “DRY” GROUP 
TIDAL RESPONSE PER ANIMAL|IRESPONSE PER ANIMAL 
LEVEL PER TEN MINUTES PER TEN MINUTES 

CENTIMETERS CENTIMETERS 

Low 14.6 3.6 
Mid 21.0 19.0 
High 26-7 12.6 


This table indicates that a physiological gradient exists in 
L. littorea correlated with its position in the littoral zone, and 
that the negative geotropic response may serve as an index to 
this gradient. A further discussion of these results will be 


found at the close of this paper. 
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IV. VariATION IN NEGATIVE GEOTROPISM DUE TO THE EFFECTS 
OF DESICCATION 


The technique of desiccation was very simple. A number 
of periwinkles were placed in an open dish and exposed to the 
air under conditions approximating those of normal intertidal 
exposure. ; 


Groups were periodically removed and subjected to a 
negative geotropism experiment similar to that recorded above. 

For several days after the desiccation commenced the 
animals moved about in the dish; then the opercula became 
sealed with mucus and all activity ceased. Each individual 
used was subjected to a vital test before any experiment was 
performed. 


It is important to note a difference in the method of cal- 
culation of results in the desiccation experiments from that 
used for the other experiments. Only the animals actually 
exhibiting a response to gravity were considered. If an in- 
dividual remained motionless or active on the bottom of the 
jar it was disregarded from the calculations of averages; hence 
the twofold character of the tables showing both the percentage 
of animals responding and the average amount of response 
for those that did show any activity. 


Table 2 shows the effect of a short period of desiccation 
on negative geotropism. This experiment was conducted in 
the hot sunshine of an August afternoon, the desiccation taking 
place in the open; thus there was an approximation of the 
most severe conditions under which periwinkles would find them- 
selves during intertidal exposure. 
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TABLE 2. 
-“TMMERSED” GROUP “DRY” GROUP 
Desiccation Percentage Amount of | Percentage | Amount of re- 
Time responding response per] responding sponse per 
Hours animal per ten animal per ten 
minutes minutes 
Centimeters Centimeters 
0.0 70 P2 10 5.0 
1.0 70 Lib 0 
iu5 100 14.0 20 aes 8) 
ZA) 100 6.5 0 
2.5 70 5.4 20 5 
3.0 100 9-2 0 


It will be seen from the ‘‘immersed” group figures of this 
table that the result of desiccation for a short time is at first 
to increase both the percentage of individuals exhibiting nega- 
tive geotropism and the amount of response. 

This correlates with what might have been expected from 
a consideration of the face that animals living at higher tidal 
levels, and therefore subjected to longer periods of intertidal 
desiccation than individuals lower down in the littoral zone, 
exhibit a higher figure for their negative geotropism. Thus 
the effects of short periods of desiccation entirely confirm the 
results recorded in Table 1. 

The figures in the “dry” group column are seemingly 
irregular and a suggested explanation is that they are in ac- 
cord with the observed facts of the life of this form, where 
there exists a decided lack of activity when the tide is out. 

Periwinkles do not move about in search of food after the 
substratum has thoroughly dried. They are under the nec- 
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essity of conserving their supply of moisture till they are once 
more immersed by the incoming tide. A general consideration of 
all the ‘‘dry’? group experiments here recorded will be found 
elsewhere in this paper. 

In Table 3 figures are found showing the effect of a longer 
period of desiccation on negative geotropism. It will be ob- 
served that there are no “dry” group results given. ‘The rea- 
son is that after a relatively short period of desiccation there 
was a total absence of activity of the periwinkles except under 
the stimulus:of water. The animals whose performance is re- 
corded in Table 3, were desiccated in a laboratory on a shelf 
over a large aquarium through which salt water was flowing. 
They were thus in an atmosphere containing a considerable 
quantity of moisture and at no time exposed to excessive heat. 


TABLE 3 


“IMMERSED” GROUP 


DESICCATION AMOUNT OF RESPONSE 
TIME PERCENTAGE |PER ANIMAL PER TEN 
HOURS RESPONDING {MINUTES IN CE 

0 90 16.8 
7 30 V3.0 
27 30 As 
45 50 6.0 
91 50 0.7 
118 50 0.8 
141 40 0.7 
172 20 2.8 


262 30 0.6 
335 10 1.6 
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From these figures it can be clearly seen that longer periods 
of desiccation result in a well defined decrease in amount of 
response and percentage of animals showing activity. No 
other results could be in accordance with the facts observable 
through a study of the natural history of the species. If, in 
nature the animals continued to walk uphill after they had 
been subjected to intertidal exposure for a few hours, they would 
clearly soon migrate out of the littoral zone and become subject 
to conditions which must finally prove to be lethal. 


The figures for several of the latter readings are based on 
the performance of so few individuals that they do not form as 
exact a mathematical gradient as might have been desired, but 
the general trend of the results is very clearly definable. 

In order to test whether the results of this series of experi- 
ments might not be due to starvation rather than to desiccation, 
animals which had been desiccated for varying periods of time 
were subjected to a simple test. 

They were first regularly tested and then placed in a jar 
having the mouth covered by wire gauze, which permitted the 
passage of sea water but not of the algae which serves as food, 
and suspended in the sea for twenty-four hours; they were 
then tested again. The results showed conclusively that the 
effects were from desiccation and not starvation. 

Apparently metabolic activity decreases greatly when 
the animals seal themselves up during periods of drought. 

Table 4 furnishes two examples which will suffice as illus- 
tration. 
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TABLE 4 
. “TMMERSED” GROUP “DRY”? GROUP 
DESICCA- PERCENT-}| AMOUNT PERCENT- AMOUNT?’ 
TION TIME AGE RE- OF RE- AGE RE- OF RE- 
HOURS SPONDING| SPONSE SPONDING |SPONSE PER 
PER ANIMAL 
ANIMAL PER TEN 
PER TEN MINUTES 
MINUTES CENTI- 
CMS. METERS 
Before 
immersion 50 0.8 0) 
9. _ |---| —_ —- a 
After 
immersion 60 6.7 40 2.9 
Before 
immersion 10 1.6 0) eee 
335 | fH qj | qx“ 
After 
immersion 70 4.6 0 


The results are clear cut. It would seem a fair assumption 
that if a longer period of recovery had been permitted, the per- 
formance would have completely returned to normal. 
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V. Tue Errecr ContTINuvED oF IMMERSION oN NEGATIVE 
GEOTROPISM 


For the experiments on immersion some 2000 adult speci- 
mens of L. littorea were collected at low tide level and placed 
in quart jars, 75 individuals to each jar, and there was added 
a supply of the fronds of Fucus with fruiting buds attached 
sufficient to serve as food for a long time. 

The mouths of the jars were covered with carefully para- 
ffined copper wire gauze. The jars were then suspended from 
the breakwater at the Biological Station, thus undergoing total 
immersion. No jar was closer than one meter from the surface 
and from this depth they ranged to three metres. It was not 
thought that light could have been a factor in any results. 

Controls were used as follows, there being two jars of each 
control type: 


(1) 10 animals per quart jar; no Fucus. 
(II) 10 animals per quart jar; full supply of Fucus for 
75 animals. 


(III) 75 animals per quart jar; no Fucus. 

The controls proved effective; no animals died in any 
control jar nor did any die in any experimental jar. 

A geotropism experiment was conducted on a group of the 
animals periodically, in an attempt to find a variation due to 
the physiological change of the periwinkles resulting from their 
continued immersion. 

Owing to storms which carried away a number of jars and 
made it necessary to replace several, the experimental results 
do not form as perfectly graded a series as might have been de- 
sired. Several long gaps toward the latter part indicate a time 
when it was impossible to obtain experimental data owing to 
the factor mentioned. 

Table 5 records the responses showing in this series of tests 
Insert 8 point here heading— 
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TaBLe 5 
“TMMERSED” 
GROUP “DRY” GROUP 
TIME OF — | 
IMMERSION RESPONSE PER RESPONSE PER 
HOURS ANIMAL PER TEN ANIMAL PER TEN 
MINUTES MINUTES 
CENTIMETERS CENTIMETERS 
0 (Normal) 14.6 i 
104 10.6 
263 15.4 ee | 
329 8.8 
521 13.2 
618 16.1 Al 
759 Hove 
927 17.7 
1344 oN. 
1380 3.4 


It seems at least a probability on the basis of these results, 
that there is an increase in negative geotropism resulting from 
continued immersion. The 1380 hour result may be discarded 
as totally out of harmony with the remainder. Starvation and 
overcrowding for 57 dayshad doubtless begun to show an effect, 
this hypothesis being sustained by the 1344 hour result, which 
gives a slight indication of a lowering of activity. 

With the exception of the 329 hour group which varies 
radically, there is a clear gradient upwards to the 927 hour 
reading in the “‘immersed”’ group. 

The “dry” group varies erratically as it does in the other 
experiments, a result which will be treated of elsewhere. 


BY F. ROLAND HAYES, B. SC. 169 


VI. Tue Errect or TEMPERATURE ON NEGATIVE GEOTROPISM 


A series of field observations was initiated at Point Plea- 
sant Park, Halifax, N. S., on November 28, 1924, with the object 
of determining the behaviour of Littorina littoreain winter, and 
of ascertaining if possible, whether a reversal of geotropism 
occurs during that season. 

To this end a number of one square metre areas were 
marked out on the shore at typical parts of the intertidal zone 
and periodical observations made of the changes in their fauna. 
The varying numbers of L. littorea present on certain of these 
areas offers a picture of their winter habitat variations. 


Periwinkles virtually disappeared from the upper areas 
and appeared in constantly increasing numbers just at the 
lowest tidal level. A table showing the variations in numbers 
of L. littorea in five areas at low tide level, each of one square 
metre, is instructive. 


An area is pictured 5 meters long and 1 metre wide, with 
its greatest length parallel to the shore line, and divided into 
five one square metre areas. These areas were awash at low 
tide during neap tides but exposed by the lowest spring tides. 
Insert 8 point Heading— 


TABLE 6 
AREA 
DATE A Biv: We D BRD 
ee 28 155 170 135 Came 180 
Dec. rz 150 200 100 50 a ae 
Dec. 27 415 260 125 > age 240 | 


Mar. 11 170 130 170 105 160 
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The wide variation in numbers over these areas at any 
given 1eading is capable of explanation by the prevailing wea- 
ther conditions, coupled with the nature of the substratum of 
the areas. The first reading, that of November 28, reveals 
a reasonable uniformity of distribution over all the areas, a 
condition which agrees with the expectations, as there is no 
marked difference in the substratum of the areas such as mud 
flats, extensive growths of rockweed, etc. Up to the time of 
the start of the observations there had been no marked change 
to cold weather. The Dec. 12 records show a marked diminu- 
tion of numbers of animals on areas “‘D” and “E” and a de- 
crease also, though not so marked, in area “‘C’”’. An explanation 
may be sought in the surface characters of the areas. Areas 
“A” and “‘B” provided sheltered crannies, while large flat rocks 
and gravel covered the other areas. The periwinkles were 
found in the most sheltered places. The season at this time 
was one of neap tides so that these areas were immersed almost 
constantly. Thus the animals in damp crannies and tiny tide 
pools would be less subject to the effects of cold than those in 
exposed places. The readings on December 27, taken at a 
period of spring tides following a period of severe cold, show a 
marked increase in the number of periwinkles which have 
come from the upper littoral zone. 

The areas were at this time supporting a maximum of 
Littorina, every cranny being filled tocapacity. The March 
11 figure shows that an upward migration has begun. 

The problem involved by these observations was whether 
it was a reversal of negative geotropism or loss of activity that 
caused the periwinkles to travel from the upper to the lower 
zones. It seemed a reasonable hypothesis that they might 
have been washed down, and such indeed proved to be the case. 
Observations showed an almost total lack of activity in cold 
water and there was no evidence of any measurable negative 
geotropism in individuals tested, nor of any power to cling to 
the substratum. ‘Tested in water of a temperature near the 
freezing point the only evidence of activity in the partly extended 
animal wasa feeble waving of tentacles, even the stimulus of a 
sharp instrument pricking the foot bringing no marked response. 
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VII. Summary anp CoNCLUSIONS 


There exists in Littorina a clearly definable, specific, phy- 
siclogical gradient corresponding to the position in the littoral 
zone, and the variation in negative geotropism may be taken as 
an index of this gradient. Thus the average figure representing 
the negative geotropism of an individual collected in the upper 
littoral zone, will be higher than that for an animal collected 
at a lower level. 


Confirmatory evidence of the existence of this gradient 
was found in an analysis of the effects of desiccation and im- 
mersion on negative geotropism. Desiccation for periods of a 
few hours might be likened to ordinary intertidal exposure of 
individuals from the upper zones, resulting in increased nega- 
tive geotropism following subsequent immersion. 


It was found that the greatest negative geotropism value was 
obtained after desiccation for 1.5 hours. Desiccation for longer 
periods resulted in a condition which may be compared to that 
of an animal left above high tide level by neap tides. The 
result was a profound diminution of geotropic response serving 
therefore in nature as an effective, automatic check upon the 
activity of animals already at the upper danger line of their 
habitat. 

Subjection to constant immersion will produce a change 
in the physiological life history, and a variation can be demon- 
strated in the negative geotropism which acts as an index to 
this change. The evidence from immersion experiments is in 
entire harmony with the other experimental results correlating 
negative geotropism with tidal level, as it might be expected 
that constant immersion of an intertidal animal would produce 
a reaction designed to restore it to its original intertidal posi- 
tion. 


Throughout all the experiments, the extreme variability 
of the factors under which the “dry” group was tested is, I 
think, quite sufficient explanation for its less consistent results 
than those for the “immersed” group. The “dry” jars were 
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rinsed out and then the experiment was started. The tempera- 
ture would be changing and the damp conditions would make 
a specimen alternately dry and wet. It has been shown (Mit- 
sukuri—1901), that when a periwinkle, crawling over a dry or 
moist surface, comes to a pool of water, it almost always pauses 
and may change direction or cease motion. 

In a general consideration of these results it should be re- 
membered that the conditions to which L. littorea was subjected 
in an effort to modify its physiological life history, were condi- 
tions which would be very often met with in nature without 
the necessity of radical response. Between spring tides for 
example, the animals in the low tide level might remain im- 
mersed for weeks at a time without serious result. The animals 
used in the immersion experiments were moreover, collected 
at low tide level. 
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On THE RapiuM ConTENT OF SomME Nova Scotian MINERALS.— 
By Cari Kenty, M. Sc., formerly MacGregor Fellow in 
Physics, Dalhousie University, Halifax, N. S. 


(Read 18 January, 1926) 


An attempt was made to develop a more sensitive method 
for measuring the radium content of minerals and in the process 
the occasion arose to make some measurements on a few Nova 
Scotian minerals, the results of which seem worth recording. 


MetTHOD 


Only a resume of the method used need be given in this 
note. ‘The radium emanation was boiled off from a solution of 
the mineral as usual. Instead of a gold leaf electroscope, the 
measuring instrument was a quadrant electrometer used ballis- 
tically. The emanation was introduced into an ionization 
chamber having a quartz insulated electrode. This electrode 
was made to charge up from earth potential, for a known time, 
by a suitably applied electric field, and then connected to a 
previously earthed quadrant of the electrometer. The magni- 
tude of the resulting ballistic kick was then observed. 


The ballistic method possessed several advantages over 
the ordinary rate of deflection method. In the first place, the 
natural leak was considerably decreased. ‘This was very im- 
portant in the present work, which was done in the summer 
when the leak over the amber supports of the quadrants was 
very large. Secondly, all shift of the zero during the charging 
period was eliminated. 

The minerals were obtained in solution by grinding in a 
mortar and boiling with aqua regia. The solutions thus ob- 
tained were sealed up and left for the emanation to accumulate 
for a period of four or more days. 


RESULTS 


The apparatus was calibrated with standard carnotite 
solutions. Blank tests made it possible to correct for natural 
ionization in the chamber. The sensitivity of the electro- 
meter used was about 450 divisions per volt, while that of the 
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apparatus as a whole was 58 electrometer scale divisions per 
11°" gram of radium per minute of time of charge. Thus by 
taking 10 grs. of the mineral, a measurement could be made ona 
specimen containing 10% gram Ra. per gram. The following 
results were obtained :— 


Ra. .content 1njerss: 
Specimen j|Location in Nova Scotialper gram of mineral. 


Common salt |Malagash, Cum. Co. Less than 5x10“ 


Potash salt |Malagash, Cum. Co. Less than 5x10“ 


Felspar (light)|Governor’s Lake, Hfx. 
Co. 8 .7x10-” 


Felspar (dark)|Governor’s Lake, Hfx. 
Co. 14.0x10™” 


Siliceous slate| Upper Musquodoboit, 
Ffx. ‘Ce! 2 -6z10* 


REMARKS 


The dark felspar contained a number of dark coloured 
impurities of which mica was one. The tests on the Malagash 
deposit were suggested by Dr. Ellsworth, of the Geological 
Survey of Canada, as possibly capable of throwing light on the 
origin of that deposit. The measurements were made on both 
the soluble and insoluble parts of the salt and no trace of radium 
was found in either. Further measurements were cut short, 
owing to the lack of time and to some difficulty in getting 
samples. 


In conclusion, I wish to thank Dr. G. H. Henderson for 
his kindly interest and guidance throughout the work, 


A Note on A STILL FOR THE PREPARATION OF PuRE WaTER.— 
By Harotp S. Kine, A. B., Assistant Professor of Chem- 
istry, University of Dalhousie, Halifax, N. S. 


(Presented 19 February, 1926) 


It is well known that glass is somewhat soluble in hot 
water. Consequently the condensers used in the preparation 
of extremely pure water by distillation must be of some other 
material. Quartz and platinum are satisfactory in regard to 
insolubility, but the former is fragile and the latter too ex- 
pensive. Condensers of pure tin are perhaps the most practical 
and are in general use both commercially and in the laboratory. 


This note is concerned with the connection between the 
tin condenser tube and the distillation flask. T., W. Richards* 
has pointed out that cork or rubber connections should not be 
used, and has suggested that the tin pipe be bent so as to fit 
into the constricted neck of the distillation flask, water effective- 
ly sealing the union to prevent the loss of steam. 


The construction in the neck makes the filling and the clean- 
ing out of the flask difficult. If the distillation is too rapid, 
there is a chance that water that has been in contact with the 
glass, and consequently contaminated with dissolved material, 
may be swept by the current of steam up into and through the 
condenser. Moreover, in case of breakage, a new flask with a 
special neck has to be made. 


It has been found that if, instead of constricting the neck 
of the flask, the end of the condenser tube be made large enough 
to fit snugly into a flask of stock size, these difficulties are obvi- 
ated. To accomplish this end, a block of tin, slightly larger 
than the neck of the flask, was cast and machined down to fit. 
A hole the size of the condenser was bored through one end of 
the cylindrical casting and the other end was drilled out leaving 
a mere shell. Finally the adapter, so made, was fused to the 
curved end of the tin condenser tube with pure tin. A trap 
to catch any spray that is formed in the boiling may be in- 


* Richards, Proc. Amer. Acad., 30, 380 (1894); Also see Richards and 
Crail, J. Amer. Chem. Soc., 45, 1163 (1923) 
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serted into the distillation flask, if the inner diameter of the 
top of this device be made equal to that of the tin adapter so 
that the same condenser may be used whether the trap be in- 
serted or not. This apparatus has been in use for several years 
in the Chemical Laboratory of Dalhousie University and has 
been found very convenient and: satisfactory. Thanks are 
due to the mechanician, Mr. George Sandoz, for his aid in the 
construction of the apparatus. 


THe ReEMovAL oF CARBON-SULPHUR COMPOUNDS FROM COAL 
Gas By WASHING THE Gas wiTH O11 (Abstract).— By K. 
L. Dawson, B. Sc. (N. S..Tech.), A. M. E. I. C., Superin- 
tendent, Gas Department, Nova Scotia Tramways & Power 
Company, Limited, Halifax, Nova Scotia. 


(Presented 25 February, 1926) 


This address was built around so many lantern slides, 
graphs and blackboard demonstrations that it is beyond the 
scope of these proceedings to publish it in full. 


The speaker discussed the development of the equipment 
now in use at Halifax for removing carbon sulphur compounds 
from the city gas supply. Through the use of this equipment 
it is possible to utilize about 6000 tons of Nova Scotian coal 
per annum which could not be used otherwise for gas-making 
because of its high sulphur content, 1.5 to 2.5 per cent. In 
addition he described the methods which were used to obtain an 
explanation ofthe physical and chemical aspects of the process. 

Essentially the equipment exists in two parts, one to bring 
the gas and the wash-oil into intimate contact over a large 
surface for the purpose of permitting the transfer of sulphur 
compounds from the gas to the oil, the other, to bring the used 
oil into intimate contact with steam heating coils for the pur- 
pose of preparing it for further use by distilling off the absorbed 
sulphur compounds. ; 

Attempts to establish, by means of chemical analyses of 
the gas and the oil at various points in the apparatus, the re- 
lationship between the temperature surrounding the transfer of 
the sulphur compounds from the gas to the oil and the quantity 
of sulphur transferred, failed probably because of the extreme 
smallness of the quantities to be determined. For instance, in 
the case of the sulphur in the oil no method was located by which 
the determination of one part in 60,000 could be made. 


By blackboard demonstration and graphs Mr. Dawson 
showed how he developed a mathematical theory for establishing 
this relationship. This method involves the use of three funda- 
mental laws of physical chemistry, linked together by the proce- 
dure of simple algebra, and the method of attacking problems 
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of this kind advocated by Prof. W. K. Lewis. The laws are 
Raoult’s law of vapor pressure lowering, Dalton’s law of partial 
pressures and the distribution law for dilute solutions. 


Using graphs of operating results and lantern slides he 
indicated that this mathematical theory with formulae built 
on it, explains all the physical-chemical details encountered and 
enables the prediction of the results to be expected under given 
conditions. 

From the standpoint of the chemist the absolute accuracy 
of this mathematical theory has not been proven owing to the 
fact that he did not have at his disposal a method for deter- 
mining the minute quantities of carbon-sulphur compounds 
in the oil. From the standpoint of the operating engineer the 
theory is alright, because it explains the process and provides 
a vehicle for studying it; also, the theory has not yet been 
found wrong in any application of it. 


Tue Action oF SALINE CaTHARTICS.—By N. B. Dreyer, B. A. 
(Cape et Oxon.), M. A. (Oxon.), Assistant Professor, 
Department of Physiology, Dalhousie University, Halifax, 
N.S. 

(Presented 29 March, 1926) 


Compounds, like sodium sulphate, magnesium sulphate 
and sodium phosphate (Na. HPO,), are used extensively for 
mild purging. They are given in hypertonic solutions, so that 
on their entry into the gut, water is withdrawn from the tissues 
into the lumen of the gut. This increases the volume of the in- 
testinal contents, and results in strong peristaltic movements. 
The increased activity of the alimentary canal, combined with 
non-absorption of the salts and water, gives rise to a fluid stool. 


In the experiments described below, observations were 
made not only on peristaltic, but also on segmental movements. 
At the same time the amount of fluid injected into the gut lumen 
was compared with that recovered at the end of any given period. 
This was done to determine if any increase in intestinal content 
occurred under the action of these salines. 


The method adopted was described by Babkin? some years 
ago. It has the advantage over others commonly in use that 
the muscle of the intestinal wall is only slightly injured locally 
when inserting the cannulae, and further it does not interfere 
with the blood supply. 


In all cases decerebrate cats were used, the vagi and splan- 
chnic nerves were cut, and the bile and pancreatic ducts were 
ligated. These ducts were tied so that no secretion from liver 
or pancreas could enter the duodenum, as this was the portion 
of gut selected for the experiment. When all the operative 
technique was completed the cat was immersed in a bath of 
saline kept at 37° C. The intestines were by this means kept 
covered and were at constant temperature. Movements 
were recorded with a fairly large piston recorder. In addition 
naked eye appearances were noted. Movements recorded under 
the influence of 0.9% sodium chloride for periods of five to ten 
minutes served as the normal. Small quantities varying from 


(1) B. P. Babkin. Bulletin de 1' Academie Imperiale des Sciences, 1916 
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2.5 to 5 cc. of saline were introduced into a length of gut about 
four inches long. The movements remained fairly uniform in 
character. This was confirmed on inspection; segmental and 
peristaltic movements were easily discerned. The amount of 
fluid recovered at the end of a ten minute period was never 
increased above that put in; in some cases evidence of absorp- 
tion of the sodium chloride was obtained. In the case of hy- 
pertonic NaCl of 1.8% and 2.7% concentration, changes in the 
movements soon became apparent. A gradual rise in tone 
occurred together with more marked contractions. In both 
cases the fluid increased in amount in the gut lumen. With 
sodium sulphate the picture was slightly different and it seemed 
to depend on the tone of the intestinal muscle. If the tone was 
high, Na.SO,, isotonic with 0.9% NaCl, sometimes caused 
depression. In the majority of cases where initial tone was low 
isotonic Na.SO, caused marked increase both of tone and move- 
ments, but in no case was there a withdrawal of water from 
tissues to the solution. With hypertonic solutions, Na.SO, 
exerted a very strong action. Almost from its introduction 
segmental and peristaltic movements became marked, and in 
some cases spasm of the gut was seen. The effect on the con- 
tents was even more marked than with N,.Cl in hypertonic 
solutions. This was probably due to the fact that NaCl is 
easily absorbed while N.SOQ, is not. 


The Na,SO,, if left too long, may eventually produce fatigue 
and finally a condition not unlike paralysis of the gut. 


On removing the hypertonic Na,SO,, and introducing normal 
saline the movements diminished markedly and sometimes only 
segmental ones were present. On renewing the 0.9% NaCl 
repeatedly the gut eventually recovered. 


With magnesium sulphate in isotonic and hypertonic con- 
centrations, movements disappeared completely. This is pecu- 
liar since MgSO, has a marked purgative action in man. Since 
the bile and pancreatic secretions were excluded from the gut, 
and all connections with the central nervous system were severed 
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one can only surmise that some other agent is responsible for 
this salt to exert its action. The secretion was not markedly 
affected. 

Sodium carbonate was also tested. In isotonic or hyper- 
tonic solutions the contractions were greatly increased in rate 
and force, especially in 10% solution spasm was produced. 
Unfortunately strong Na,CO, solution corroded the mucous 
membrane of the gut, and caused it to separate completely, 
leaving the musculature bare, and exposed to the action of alkali, 
Intravenously the same action was exerted on the gut. The 
contents increased in amount even with the mucous membrane 
gone, showing that a transudate still occurred. 


Tue Ratio oF THE Exectric Unirs or CuHarce.—By GEorcE 
C. Laurence, B. Sc., MacGregor Fellow in Physics, Dal- 
housie University, Halifax, N. S. 


(Presented 19 April, 1926) 


This work was undertaken to determine what accuracy 
could be attained in the measurement of the ratio of the elec- 
trical units of charge, using modern methods and apparatus 
available in the average laboratory. The method used was 
that of Rosa and Dorsay', that is, the capacity of a cylindrical 
condenser, calculated in e. s. units from its dimensions, was 
compared with its capacity in e. m. units measured in a Max- 
well Bridge. A value of 2.9963X10= .05% was obtained 
which agrees better with Rosa and Dorsay’s value 2.9971 K10= 
.01%—which is by far the best—than the values obtained by . 
earlier experimenters (except that of Fabry and Perot; 2.9978). 
Accordingly it was thought worth while to describe the simpli- 
fications of the method which enabled it to be carried out in a 
small laboratory. For a general treatment of the method the 
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reader is referred to Rosa and Dorsay’s paper,' the, wireing dia- 
gram, however, is given in Fig. 1. The best values that have 
been obtained for this ratio are: 


Himstead 3.0057 X10 cm./sec. 


Osa 3 .0000 
Thomson and Searle 2.9960 
Abraham 2.9913 
Pellat 3.0092 
Hurmezesco 3.0010 
Fabry and Perot 2.9978 


Rosa and Dorsay (1907) 2.99714 .01% 


t Edward B. Rosa and N. E. Dorsay, Reprint No. 65, Bulletin of_the 
Bureau of Standards, 1907. 
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EvimMinaTiInc Enp Errects sy Usinc a DouBLE CONDENSER 


The use of guard rings was obviated by making a double 
condenser consisting of a long and a short cylinder of equal 
diameter_inside the one outer cylinder. (Fig. 2). By taking 
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the difference between the capacities of the two inner cylinders 
end effects were satisfactorily eliminated. ‘The cylinders were 
mounted so that they could be rotated about the axis x, end for 
end, thus putting the exposed end of the cylinder whose capa- 
city is being measured in the same position as that previously 
occupied by the other cylinder, thus eliminating errors due to 
external electrostatic fields. While the capacity of one inner 
cylinder was being measured in electromagnetic units the other 
two cylinders were earthed. The wire hooks h, protruding 
from the ends of the inner cylinders served in making connec- 
tions to them. The difference in capacity in electrostatic units 
was calculated from the expression C=(L-S)/(2 log R/r), 
where LZ and S are the lengths of the inner cylinders and r their 
radius, and R the radius of the outer cylinder. 
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Aw Exectricat Meruop or MeasurinG THE FREQUENCY OF 
COMMUTATION SIMULTANEOUSLY WITH THE BALANCING 
OF THE BRIDGE 


A magnetic tuning fork was used as the commutator in 
the Maxwell Bridge. Its frequency was measured simultane- 
ously with the balancing of the bridge in the following manner. 
The fork was driven by an electric magnet and a make-and- 
break contact operated by a storage battery. This intermittent 
direct current was passed in series through the current winding 
of a wattmeter. The potential winding of this wattmeter was 
connected to the output of a motor-alternator driven at a very 
slightly different frequency. When alternator potential and 
fork current were in phase the needle of the wattmeter deflected 
in one direction and when out of phase in the opposite direction, 
so that the needle moved back and forth indicating the beat- 
between the two. The frequency of the beats was the differs 
ence between the frequency of the fork and of the alternator. 
The frequency of the alternator was measured with a stop-clock 
and a revolution counter over periods of about 15 minutes during 
which time the bridge was balanced and at the same time another 
observer counted the beats indicated by the wattmeter. The 
sum(or difference) of the two frequencies gave that of the fork 
with an error less than .05%, the stop clock being checked be- 
fore and after each measurement with a good watch. A direct 
current ammeter and a minature lamp were also used as beat 
indicators, being connected so that both fork and alternator 
currents, superimposed on one another, flowed through them. 


Aw Exectricat Metuop or ADJUSTING THE CYLINDERS SO THAT 
THEY ARE COAXIAL 


A cylinder within another cylinder has a minimum capa- 
city when it is exactly coaxial with the outside one. When the 
bridge was roughly balanced, decreasing the capacity of the 
condenser had the effect of moving the galvanometer reading to 
the left. So the inner cylinders were adjusted by turning the 


186 ELECTRIC UNITS OF CHARGE——BY G. ©. LAURENCE. B. SC. 


ebonite screws (s) that supported them until the galvanometer 
reading was moved as far to the right as it would go. By this 
method the cylinders could be adjusted much more easily and 
more accurately than by mechanical methods. This was shown 
by the fact that a capacity .14 m. m. f. (i. e. .12% of the total 
capacity, 123.50 m. m. f.) smaller was obtained with this 
method of adjusting, than was obtained with a mechanical 
method. The mechanical method consisted in adjusting the 
width of the space between the inner and outer cylinders at 
different places around the circumference by inserting a wedge 
therein. 


MEASURING THE EFFECT OF A SLIGHT BEND IN ONE OF THE 


CYLINDERS ON THEIR CAPACITY 


The relative increase in the capacity of a cylindrical con- 
denser caused by a small displacement x of the axis of the inner 
cylinder parallel to itself is 4C/C=x?/4R(R-r)*, provided that 
x is small compared with R-r, the difference in radius of the 
cylinders. Hence the capacity of an element of length dy is 


dC = (x?/4R(R-r)+1) dy /2 log (R-r) (1) 


It was found that the inner cylinder was slightly curved, de- 
viating at the most about .05mm. from a straight line. Con- 
sidering this curve to be parabolic, taking the axis of the outer 
cylinder as the Y axis, and the origin at the middle of the cylinder 
we get in the case of the electrically adjusted cylinders x= 
(y?-h)/M, where M is the latus rectum and h is a constant of 
such a size as will make the total capacity a minimum. Inte- 
grating for the whole length of the cylinder (from -L/2 to + L/2) 
we get for the capacity 


C’ = (L5/80—hL3/6—h?L) / (8M?R(R-r) log (R/r))+C (2) 
where C is the capacity the cylinders would have if their axes 


loc. cit,, page 484 
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were straight. When we set dC’/dh=O to find the minimum 
value of C” we get h=L?/12 and equation (2) becomes 


C’ =Ls/(1440M2R(R-r) log R/r)+C (3) 


In the case of the mechanically adjusted condenser the two 
axes intersect only at the ends of the tube i. e. where the wedge 
Was inserted, hence x=(y?—J?/4)/M and integrating for the 
whole length we get for the capacity 


C”? =L5/(240M?R(R-r) log R/r) +C (4) 
CEOs (5) 


The correction (C’”—C’)/5 amounted to .03 m. m. f. making 
C=123.50 m. m. f.. The smallness of the correction justified 
the assumption that the curve was parabolic. 


RESULTS 


The most difficult quantity to measure in finding the electro- 
static capacity of the condenser was the distance between the 
inner and outer cylinders. This was determined to .05% by 
weighing the quantity of water which this space could contain. 
The result was checked, by two methods of direct measurement, 
and differed from them by less than their probable errors (.1% 
and .3%). ‘The other dimensions were measured directly with 
calipers. The probable error in the electrostatic capacity was 


07%. 


Eighteen separate electromagnetic measurements of the 
difference in capacity of the two cylinders were made, using two 
different fork frequencies—90 and 126 cycles, two battery vol- 
tages—45 and 90 volts, and making similar changes in the re- 
sistances of the arms of the bridge. Two independent adjust- 
ments of the cylinders by the electrical method and two by the 
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mechanical method were made. The results of the three mea- 
surements made with the condenser mechanically adjusted 
were only used in determining the size of the correction discussed 
in the preceeding paragraph. The mean of the fifteen results 
(with the cylinders electrically adjusted) had a probable error of 
.012%. Taking account of the errors in the resistances, the 
frequency, and the correction, the probable error in the electro- 
magnetic capacity became .07%. ‘The probable error in the 
ratio of the capacities is .10% and hence the probable error in 
the ratio of the units is .05%. The value obtained was 


2.9963 X10"%cm./sec. 


The author is deeply grateful to Dr. H. L. Bronson for the interest he 
has taken, not only in this problem, but in the author’s work throughout the 
time he has been at Dalhousie. 


Liquip Hyprocen SuLpuHIpDE as an Ionizinc Mepium.—By H. 
Ritcuie Cuipman, M. A., Pu.D., and D. McInrosu, M. 
A., D. Sc., Dalhousie University, Halifax, N. S. 


(Presented 19 April, 1926) 


Qualitative measurements of conductivities in liquefied 
hydrogen sulphide were made by Walker, McIntosh and Archi- 
bald', and a few organic substances were found to be good con- 
ductors. All these compounds were basic, and it was naturally 
concluded that sulphides were formed in solution. In an ex- 
tensive investigation of the properties of hydrogen sulphide 
by Steele, McIntosh and Archibald?, some quantitative deter- 
minations were carried out, but no inorganic salt could be found 
to carry the current appreciably. 


In 1925 Quam and Wilkinson3 examined certain reactions 
in the liquid sulphide, and made some conductivity measure- 
ments. In only a few cases were values for other thansaturated 
solutions given, so we have thought it well to examine the con- 
ducting power of certain solutions over a suitable concentration 
range. 


Among the compounds mentioned by Quam and Wilkinson 
are several inorganic substances of particular interest, and of 
these antimony trichloride and iodine show the greatest con- 
ductivity. We have examined these and also studied the con- 
ducting power of a number of others which we thought likely 
to give interesting results. 


The hydrogen sulphide was made from hydrochloric acid 
and ferrous sulphide in a Richard’s generator of the usual type. 
It was washed, then dried with calcium chloride and phosphorus 
pentoxide, and liquefied by means of carbon dioxide and ether. 
For qualitative experiments it was liquefied in test tubes, but 
in the quantitative determinations directly in the conductivity 
cell. 

1. Trans. Chem. Soc. (London) 85, (1904). 

2. Trans. Royal Soc. (A) 205, 99, (1905). 


By js As-€..S8: 4751103, 989, (4925). 
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REACTIONS IN THE Liguip SULPHIDE. 


Small quantities of the solute were put into the liquid, 
stirred, and the conductivity measured with a dip electrode. 
The following results were obtained: 

Iodine immediately dissolved forming a beautiful reddish 
purple solution. It showed a relatively high conductivity. 

Sulphur dioxide, made from sodium sulphite and dried 
with phosphorus pentoxide, was passed through the liquid. 
No visible reaction took place. A reaction, however, occurred 
in the gas phase, since sulphur was deposited. The solution 
did not conduct. 

Diphenylamine and phenyl hydrazine were very soluble, 
but the liquids possessed no conducting power. 

Urea and brucine were slightly soluble. The solutions 
did not conduct. 

Meta-phenylenediamine chlorhydrate and glycocoll were 
either insoluble or only slightly soluble. The solutions showed 
no conductivity. 

Tripropylamine and iso-tributylamine were very soluble 
and formed good conducting solutions. They were further 
examined. 

Phosphorus tri- and pentachlorides were soluble but gave 
no conduction. 

Hydrogen chloride and iodide were easily soluble in the 
liquified sulphide. The former conducted very slightly. 

Freshly distilled antimony chloride was quite soluble, but 
reacted with the solvent. It gave a good conducting solution 
and will be referred to later. ; 

The conductivity apparatus consisted of an ordinary 
Wheatsone bridge system with a Leeds and Northup potentio- 
meter as the slide wire. A microphone hummer and a special 
telephone proved very satisfactory. A Dewar flask with solid 
carbon dioxide as a refrigerant served as a constant temperature 
bath. 

The conductivity cell was of the form shown in the diagram 
(Fig. 1). The electrodes were platinum, about one centimeter 
square, and were three millimeters apart. They were platinized 
in the ordinary way. 
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In making measurements the cell was filled with a suitable 
amount of liquid, a weighed amount of the solute was intro- 
duced, and the solution stirred by cold air passed slowly through 
the tube A, by means of the pump designed by O. Maass. There 
was very little evaporation, so that this method of stirring was 
quite suitable for quantitative measurements. After the sub- 
stance was introduced, the solution was stirred by two strokes 
of the pump and the resistance was measured. This was re- 
peated until a constant resistance was obtained. 

The results are given in the following tables andshown on 
the curves (Fig. 2). 


Dilution Equivalent Conductivity «104 


Tri-isobutylamine 17.2 6.42 
5.6 755 
4.10 1021 
5.27 14.2 
24 14.6 
Tri-propylamine 1317 Reis 
4.61 3:65 
3.282 4.61 
2.65 6.01 
1.93 aoe 
Iodine 156.5 4.86 
110.0 4.43 
as 3767 
61.5 3.01 
44.2 2:27 
18.7 1.08 
S37 0.87 
5.4 0.42 
2:3 0.28 
2:2 0.21 
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Dilution. 


Fic 2 


A. Tri-propylamine. 
B.Tri-isobutylamine. 
Crsber es: 

D. Iodine. DxOLGS. 


4 8 12 16 20 
Condugtivity x 1o* 


The conductivity curves for the amines in_ liquid 
hydrogen sulphide exhibit a form which is just opposite 
to that of the curves for electrolytes in aqueous solutions, that 
is, the conductivity increases with the concentration. Similar 
results were obtained for the organic substances which were 
examined by Steele, McIntosh and Archibald', and they show 
that this indicates the formation of a complex compound be- 
tween the solute and the solvent. All the organic substances 
which have been found to possess conducting power when in 
solution in hydrogen sulphide are basic, and it would not be 
surprising to find evidence of compound formation. The sub- 
stituted amines which have been investigated therefore behave 


1. Loc. cit. 
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in a similar manner to all other organic substances which have 
been found to give conducting solutions in hydrogen sulphide. 

Iodine in liquid hydrogen sulphide behaves exactly as an 
electrolyte in aqueous solutions, as its conductivity increases 
with increasing dilution and apparently tends towards a maxi- 
mum value. In their paper on conductivities in liquid hydrogen 
sulphide, Quam and Wilkinson state that they investigated the 
conductivity of iodine in that solvent and reach the conclusion 
that the current is carried by positive and negative ions of 
iodine. In support of this they state that they made a trans- 
port experiment on a solution of iodine and obtained no evi- 
dence of a change in concentration at either electrode. They 
therefore hold to the opinion expressed by Walden that the 
iodine is dissociated into positive and negative ions and ap- 
parently does not form a compound with the solvent. An at- 
tempt was made to find evidences of compound formation or 
chemical reaction. A strong solution of iodine in liquid hy- 
drogen sulphide was prepared and the hydrogen sulphide dis- 
tilled off into water. No traces of hydrogen iodide could be 
found in the resulting solution and the iodine was left in the 
tube as a mass of small crystals. Apparently iodine does not 
react with liquid hydrogen sulphide, nor does its solution de- 
posit compounds on cooling. Iodine is the only one of the halo- 
gens which shows appreciable conduction in hydrogen 
sulphide, and there seems to be no good reason why a liquid 
having a low di-electric constant should be able to cause disso-. 
ciation. Mention may be made here of the fact that bromine 
and chlorine show affinity for ether, alcohol, etc., at low tem- 
peratures and form compounds; iodine does not. 

The investigation of the conductivity of antimony chloride 
yielded a most interesting result. As this substances is an. 
inorganic salt it might be expected that its conductivity curve. 
would have the form common to all electrolytes in aqueous 
solutions. It was found however that the curve has the oppo- 
site forms. It would therefore be suspected that the antimony 
trichloride formed a complex compound with the hydrogen 
sulphide. Quam and Wilkinson investigated this reaction by 
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sealing up some antimony trichloride with liquid hydrogen 
in a tube and leaving them for some time. They state 
that the salt was readily soluble and remained as a clear 
solution, but that on evaporation or cooling a yellow solid 
separated which they suspected to be a mixture of antimony 
sulphochloride, SbSC1, and antimony trisulphide. It was 
noticed that all the chloride did not dissolve, but on the addition 
of a further amount the conduction increased. On filtering 
the solution and analysing it, approximately seventy-five per 
cent. was found to dissolve. 

To obtain evidence of a chemical reaction a solution of the 
trichloride in hydrogen sulphide was allowed to evaporate, and 
the gas was passed through water. Hydrogen chloride was 
found in the distillate, showing that the sulphide and chloride 
had reacted. We hope in the future to examine this reaction 
more fully, and to make molecular weight determinations of 
the substances mentioned in this paper by the freezing—and 
boiling-point methods. 


SUMMARY 


1. An apparatus has been constructed to measure the 
conductivity of substances in liquid hydrogen sulphide, and a 
satisfactory method of stirring the solution has been devised. 

2. The conductivity of fifteen substances in liquid hydro- 
gen sulphide has been examined. Of the substances investigat- 
ed, iodine, tri-isobutylamine, tri-propylamine, and antimony 
trichloride were found to possess an appreciable conductivity 
which was measured over a considerable concentration range. 

3. It was found that all of these substances acted as if they 
formed complex compounds with the solvent, with the excep- 
tion of iodine, which conducted the current in a similar manner 
to an electrolyte in aqueous solutions. 

4, It is concluded that the conductivity of the solutions 
of the amines and antimony trichloride is due to the dissociation 
of a compound formed with the hydrogen sulphide, while in the 
case of the iodine it is due to the dissociation of the iodine into 
positive and negative ions. 


Tue AUGMENTED SALIVARY SEcRETION (Abstract of Paper).— 
By B. P. Baskin, M. D., D. Sc. and P. D. McLarren, M. D. 
Department of Physiology, Dalhousie University, Halifax, 
Ni. 8: 


(Presented 19 April, 1926) 


1. An augmented secretory effect from stimulation of the 
sympathetic nerve after previous stimulation of the same nerve 
and massage of the submaxillary gland in dog, was demonstrated. 

2. Contraction of the Warthon’s duct and its chief divi- 
sions, in the dog as well in as in the cat, is excluded as causative 
of the phenomenon of augmented secretion. 

3. The volume-time curves and, derived from them, the 
rate curves of the salivary secretion show that different pro- 
cesses—-secretory and motor—may occur in the submaxillary 
gland under stimulation of the chorda tympani and sympathetic 
nerves. 

4. The chorda tympani nerve, of a dog and a cat, contains 
only secretory fibres. The sympathetic nerve contains secre- 
tory and also motor fibres for the contractile elements of the 
submaxillary gland. 

5. A view is advanced that there are two phases in the 
augmented sympathetic secretion,—a mechanical phase due to 
the action of motor fibres in the sympathetic nerve, and a secre- 
tory phase which appears as a result of previous stimulation of 
either nerve. 
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Tue Dicestisitity oF WHITE oF Eco (Abstract of Paper).— 
By I. G. Macponatp and E. Gorpon Younce, B. A., M. 
Sc., Pu. D., Department of Biochemistry, Dalhousie Uni- 
versity, Halifax, N. S. 


(Presented 19 April, 1926) 


Uniform samples of egg white separated from fresh hen’s 
eggs have been coagulated at 100° C. for periods of time vary- 
ing from 2 to 30 minutes and their digestibility has been deter- 
mined in vitro. An artificial:digestive juice has been prepared 
containing 2% pepsin (Fairchild) in 0.4% hydrochloric acid 
and a uniform concentration of 20 gms. of finely minced coagu- 
lum to 100 cc. of juice used. The pH of the solutions was kept 
constant at 1.6 and controls were run simultaneously. Samples 
were removed frequently from the digesting mixtures and analy- 
sed for the number of free amino radicles by the Sorensen for- 
mol titration and the Van Slyke gasometric methods. The 
conclusion was drawn that no difference exists in the rate of 
peptic digestion of egg white coagulated for short or long periods 
of time and digested ‘‘in vitro.” 
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SOLUBILITIES AND Mo.tecutar WEIGHT DETERMINATIONS IN 
Liqguip CHLorINE.—By K. H. Butter, M. A. and D. Mc- 
IntosH, D. Sc., F. R. S. C., Dalhousie University, Hali- 


faxo N.S: 
(Presented 19 April, 1926) 


The solubilities of compounds, their molecular weights, and 
the combinations formed by them in the non-polar liquid, chlor- 
ine, have been investigated by Beckmann, Karsten, Thomas and 
Depuis, Waentig and McIntosh, Mennie and McIntosh, and 
Biltz and Meinecke. We have done further work on this 
problem by a somewhat new method, taking as a measure of 
the solubility the rise in boiling point of the chlorine on the 
addition of a salt. A Beckmann thermometer, calibrated by 
means of an electrical resistance thermometer, and a modified 
Beckmann apparatus with the condenser kept cool by solid car- 
bon dioxide and ether proved very satisfactory, and in the case of 
the soluble substances, enabled us to determine the ebullioscopic 
constant, i. e., the rise in boiling point for one gram molecule 
of solute in one thousand grams of solvent. 

The following is a summary of the results obtained: Fifty- 
nine of the commoner salts were shown to be insoluble in liquid 
chlorine at its boiling point. 

The reactions of ten of the elements were studied. !n 
general our results agreed with those of previous observers, but 
certain new facts may be mentioned. 

Sulphur was found to be non-reactive and insoluble in 
boiling chlorine; arsenic in lumps was inactive; silver, copper 
and zinc were unaffected; aluminium wire was quickly changed 
to the chloride, which remained undissolved in the liquid; 
iodine, phosphorus and tin reacted quite violently, but only in 
the last case was there a rise in the boiling point, showing that 
solution had taken place. 


The ebullioscopic constants were found to be: 


Chloroform 173 
Carbon tetrachloride 1.76 
Stannic chloride | 
Phosphorus oxychloride 1.59 
Sulphur chloride 1.55 
Bromine 2 .83-2.70 
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